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INTRODUCTION 

A few years ago Bertrand de Jouvenel offered the following comment 

concerning the trend of professional group dominance in the management 

of social affairs: 

There can be no civilization unless society affords ample 
credit to men of thought. A s  their character changes, so 
does society. In the history of European civilization it 
is easy to observe, first, a long era during which the men 
of thought were all men of God, clerics; then a gradual 
emergence of the men of law, who finally became the most 
favored and dominant type of intellectual. As we can tie 
great changes in political ideas and institutions to this 
displacement, we therefore have good reason to predict 
great changes from the supersession of the jurist by the 
scientist as the most favored and dominant type of 
intellectual. 1 

It would appear that de Jouvenel associates professional dominance with 

superior intellectual equipment (concepts of inquiry, techniques of 

analysis, and modes of institutional decision-making) for dealing with 

the crucial public problems of the particular era. Rather than approach- 

ing this matter by asking whether lawyers or scientists are more relevant 

1 
Bertrand de Jouvenel, "The Political Consequences of the Rise of 

Compare this statement by Emmanuel G. Mesthene in "The Impacts of 

"The scientists' view of the world changes - as did everybody 

Science," Bulletin of the Atomic Scientists, (December 1963), p. 2. 

Science on Public Policy," 27 Pub. Adm. Rev. 97, 99-100 (1967): 

else's - following the explosion of the first atomic bomb. 
view of science by and large remained the same. They still. saw 
it as an end. Since science had demonstrated its impact on the 
wider world, mkny of them seemed to say, the wider world had now 
to embrace the values and methods of science, and abandon its 
ancient irrational ways, on pain of instant extinction. Science 
was thus transformed from an end-in-itself into the end or goal 
of all wisdom. All problems tended to be seen as scientific prob- 
lems and scientists, it seemed to follow, were ipso facto the best 
solvers of all problems. This fixing on science as principally 
an 
as means to procedures and ends other than its own." 

But their 

end can thus inhibit understanding of the relationship of science 
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to the technology assessment function, it would seem more useful to ex- 

amine the utility of various analytical techniques which can or must be 

brought into operation for technology assessment purposes. 

Tentative and simplified definitions of a few recurring terms at this 

Technology Assessment point will be helpful in the subsequent discussion. 

refers to the identification of the effects (direct and derivative-- 

immediate, intermediate and long-term) and the evaluation of the social 

desirability or undesirability of such effects as related to particular 

technological applications. Mechanism or Entity (such as a Congressional 

committee or the OST or a Special Study Group) refers to the organizational 

unit conducting the assessment. Process refers to the operational pro- 

cedures (adversarial system, panel discussion, research study results, 

etc.) utilized by the assessment mechanism. 

In order to simplify the subsequent analysis, the identification of 

the effects of a technological application and the measurement of their 

magnitude, intensity, and persistence will be referred to as the Effects 

Phase, and the evaluation of the social desirability or undesirability 

of such effects will be referred to as the Evaluative Phase of technology 

assessment. 

the concepts of Technology Assessment, Scientific Method, and Adversarial 

System. 

In the following sections, brief attention will be given to 
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I. Technology Assessment 

The foregoing definition of technology assessment is broad. It is 

probably safe to assert that the decision process associated with every 

substantial technological project involves, to some degree, technology 

assessment. 

vant to a particular application. 

There can be degrees of operational impact which will determine different 

types or levels of effects. Further, assessments directed toward pros- 

pective or potential applications may be made before the question of 

This would include considerations of feasibility where rele- 

Feasibility is not necessarily yes or no. 

technical feasibility has been completely explored. 

feasibility is assumed and the assessment is, of course, provisional. 

Perhaps the most significant aspect of the concept of technology 

assessment as herein defined is that it is, and is meant to be, consistent 

with the notion of Total Impact Assessments, i.e., the identification of 

all social impacts of a particular application rather than selected im- 

pacts .2 Presumably the ultimate objective of the technology assessment 

In such instances, 

function is to obtain total impact assessments. However, the process of 

attaining such assessments is complex and difficult in most assessment 

systems dealing with particular applications. Technology assessment must 

2See discussion of Total Impact Assessments by Louis H. Mayo, "The 
Management of Technolpgy Assessment," in Technology Assessment--The Pro- 
ceedings of a Seminar Series (publication of the Program of Policy Studies 
in Science and Technology, The George Washington University, July 1969). In 
the cited article, Total Impact Assessments are referred to as Total Prob- 
lem Assessments e 
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usually be considered within a time frame spanning years. Most technologies 

develop gradually, Hence, the social implications may not be immediately 

perceived. The social impacts become more evident through time. The 

means of evaluating the consequences may change through time. 

tions increase and the technology affects a larger segment of participants, 

the larger becomes the number of interest groups involved as operators or 

as receivers of benefits or absorbers of costs. As participants increase, 

the number of assessment sub-systems (assessment mechanisms and assessment 

processes) increases. Such assessment sub-systems will normally be con- 

cerned with one special aspect of the problem. Only a few will give atten- 

tion to the larger social sub-system affected by the application or pattern 

of similar applications. 

As applica- 

3 

There are various reasons why assessments by particular sub-systems 

are truncated. 

not be with the mechanism; or  the sub-system may have a capability for 

dealing with only a special aspect of the problem; or the data may not be 

available to make a useful assessment at a given point in time even within 

its special area of competence, i411 of the essential elements for a fully 

adequate assessment (one analyzing all of the variable interactions within 

the total social sub-system) can be brought into focus only at certain 

points in time. Hence, assessments are almost necessarily incremental and 

The authority to deal with given aspects of a problem may 

3See, for example, Gordon J. F. MacDonald, "Science and Space 
How Does It Get Planned?"$ Bulletin of the Atomic Scientists, 

y s  1967, p. 2,  for a detailed discussion of the bifurcation of space 
Policy: 

policy planning. 
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cumulative with only periodic complete assessments being made or even 

feasible 

A most useful study could be made on the strengths and weaknesses 

of various assessment sub-systems. For example, a court case usually 

deals with an after-the-fact situation and declares rights and duties 

flowing from a technological application with respect to some highly 

restricted issue. 

pective assessment. Initiation is not within the control of the court. 

The problem definition or scope of the assessment is largely determined 

by the issue in contention. 

vance to the specific issue. 

that can be considered is usually extremely narrow. 

Executive departments and agencies usually have their scope of 

It is basically reactive as contrasted with a pros- 

Information is selected and limited by rele- 

In other words, the range of alternatives 

4 

authority and responsibilities spelled out by statute. 

may be a narrow mandate for a special type of R&D with respect to a given 

technology. 

administration of a given technology, such as broadcast communications, 

in the "public interest." Further, the rule-making and policy-declaring 

authority of regulatory agencies provides a projective dimension to the 

assessment function. Of all the permanent governmental entities, Congress, 

it would seem, has the broadest authority and flexibility to make inquiries 

Such authority 

It may be reasonably broad as where the mandate calls for the 

4See, for example, Brotherhood of Locomotive Firemen & Engineers v. 
Chicago, Rock Island & Pacific Railroad Co., 89 S. Ct. 323, 330, (1968), 
citing and quoting from the - Bibb case, 359 U . S . ,  at 524, that: 

If there are alternative ways of solving a problem, we do not 11 

sit to determine which of them is best suited to achieve a valid 
state objective. 
absent federal entry into the field." 

Policy decisions are for the state legislature, 
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and assessments. 

an inquiry into a specific issue to a total impact assessment, 

The charter of special ad hoc study groups can vary from 

Illustrations of approximate Total Impact Assessments of a technological 

application are the following: 

Considerations Affecting Steam Power Plant Site Locations: 
A Report Sponsored by the Energy Policy Staff, Office of 
Science and Technology, December 1968. 

Civil Aviation Research and Development: An Assessment of 
Federal Involvement: Summary Report by the Aeronautics 
and Space Engineering Board of the National Academy of 
Engineering, August 1968. 

A 10-Year National Highway Program: Report of the 
President's Advisory Committee on a National Highway 
Program, January 1955. 

The above reports place primary focus on a technological applica- 

tion. An alternative approach which also involves technology assessment 

is to start with a "social problem," however conceptualized, and utilize 

Special Purpose or Total Impact Assessments relevant to such problems. 5 

Most projects tend to be organized in terms of perceived social problems 

of which technological applications may be the primary source or only one 

of many sources of adverse socia.1 impacts; or the primary means, or only 

one of various alternative means, of remedying a deficiency or of improving 

the performance of an activity designed to achieve specified social ob- 

jectives. If the problem is formulated in terms of removing or reducing an 

5See discussion of the concepts of the "social problem" approach to 
assessment and Special Purpose Assessments in Mayo, The Relationahip o f  
Technology Assessment to Environmental Management, Staff Discussion Paper 
11206 of the Program of Policy Studies in Science and Technology, The 
George Washington University (December 1969). 
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adverse effect of one or more technological applications (for example, 

jet aircraft noise), then only partial special purpose assessments related 

to such effects will be required.6 But if a technology is being con- 

sidered as a means of solving a social problem (introduction of the electric- 

powered auto to alleviate air pollution) or of attaining a social objec- 

tive, then a total impact assessment would be advisable. 

Some assessment processes are cumulative through time but in the 

aggregate may provide rough approximations of a total impact assessment, 

as for example, the long sequence of assessments of the various social 

aspects of the Supersonic Transport. 7 

The basic purpose of technology assessment is to provide enlighten- 

ment, i.e., data and analyses upon which rational social action decisions 

can be made. The outcome of an assessment is information (in the sense 

of a policy analysis) as distinguished from the outcome of an authoritative 

action decision which directly affects the allocation of resources, the 

conferring of benefits and the imposition of costs. While these two phases 

of the overall political decision process are conceptually distinguish- 

able, the relation in some instances is extremely close. Further, the 

assessment phase has as its very purpose the influencing of the action 

‘Another illustration would be the statutory functions of the National 
Transportation Safety Board which is concerned with the application of only 
one impact of transportation technology, namely, safety. See Public Law 
89-670, 89th Cong., H.R. 15963, October 15, 1966. An Act to establish a 
Department of Transportation, and for other purposes, Sec, 5. See also 
National Transportation Safety Board Annual Report to Congress (1967). 

For one reference to this continuing review see the Wash. Evening Star 
of February 7, 1969, A9, cole 1. 
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decision phase, and this becomes readily apparent when the assessment 

carries with it, either explicitly or implicitly through the assessment 

outcome, a recommendation as to the preferred action to be taken. 

The assessment phase can easily be distinguished from the decision 

phase where separate entities perform the two functions as in the recent 

National Academy of Sciences review of approximately 4,000 pre-1962 drugs 
8 

for lleffectiveness." This evaluation provided information support for 

subsequent Food and Drug Administration decisions as to whether to order 

the removal of certain "ineffective" drugs from the market. 
9 

However, 

since our attention here is directed to assessments involving Government 

decisions on technological applications, the Ultimate Assessment Forum 

will coincide with the Political/Power Arena, that is, the same entity will 

perform the final assessment that makes the authoritative, official decision. 

Technology Assessment as an enlightenment function is necessarily 

concerned with sources of information and techniques of inquiry: recognized 

research results, basic causal relationships, judgments of people with 

special competence in the subject under examination, and all of the opera- 

tions associated with the scientific method, i.e., systematic observations, 

controlled experimentations, etc. The decisional arena reflects those 

authoritative determinations of legal rights and duties or other distribu- 

tions of'benefits and costs. Excluding naked, arbitrary exercise of power, 

8 
National Academy of Sciences, Drug Efficacy Study, (July 1969). 

9 
See Morton Mintz in the Wash. Post, May 14, 1969, A3, Col. 5; 

Judith Randal, Wash. Evening Star, May 16, 1969, H11, col. 6; and Judith 
Randal, Wash. Evening Star, June 5, 1969, Al4, col. 3; with reference to 
the combination antibiotic, Panalba. 
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we ordinarily associate with the decisional arena certain processes such 

as negotiation, bargaining, adjudication, arbitration, legislative pro- 

cedures, rulemaking, and executive action. Since our present concern is 

with the assessment forum, thought patterns, information generating and 

organizing functions, and decisional processes (institutionalized or 

informal) must be evaluated in terms of their effectiveness as techniques 

of inquiry and the extent to which they contribute to the informational 

outcome of the assessment process. 
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11. Scientific Method 

Science , " like ''law ) ' I  and "scientific method, 'I like "legal process 11 

10 
have been given innumerable formulations. The following selected extracts 

may provide suggestions as to how science, the purpose of science, and 

10 
John Zinman, "Undoctrinaire Inspections," in Science, Nov. 7, 1969, 

in connection with a review of Medawar, Induction and Intuition in Scien- 
tific Thought, (1969), and Pantin and Thorpe, The Relations Between the 
Sciences, (1968), states: 

"Writings about science remind one of the old joke about 
the international essay competition on the subject of ele- 
phants. The Englishman wrote 'Elephants I Have Shot'; 
the American wrote 'Bigger and Better Elephants'; the French- 
man wrote 'L'Elephant et Ses Amours'; the Pole wrote 'The 
Elephant and the Polish Question.' 
tell us that the aim of science is to reduce the universe to 
mathematics; 'It's all done by mirrors,' complain the logi- 
cians; 'Don't stop me; buy one!' is the theme of the tech- 
nologists; the psychiatric interpretation seems to be 'Look 
what a lovely mess I've made!'; and some of our more doctrin- 
aire sociologists embroider the slogan 'Give him the money, 
Barney!' 
only from the standpoint of one's own particular experience 
and interest e 

The experimental physicists 

Science is so elephantine that one tends to see it 

Science" and "scientific method" have been described in a multiplicity 
"Science as the exemplification of authority and objectivity" 

11 

of ways. 
is advanced by Professor Donald Fleming, "Big Science Under Fire," 
The Atlantic, Sept. 1970, pp. 96-99: 

"Science exalts the principle of intellectual authority, 
always aims at authoritative pronouncements and tolerates 
dissent only because it promises to reconstitute the authority of 
science on firmer foundations. Authorities can always be over- 
thrown, but never the pursuit of authority as the chief end of 
science. By no accident, one of the highest compliments that 
can be paid to a scientist is to say that he is one of the great 
authorities in his field. 

At any given moment there is, and must be in every science, 
a prevailing orthodoxy, jealously guarded against unauthoritative 
intrusions and yielding only to a new orthodoxy. 
opinion prolonged as a mere form of self-expression, dissent as 
a way of life and badge of integrity, are intolerable to scien- 
tists, who cannot rest till they achieve a new stability, a new 
consensus dissolving controversies. 

11 

Divisions of 

Fresh controversies will 
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scientific method can most usefully be viewed with reference to the tech- 

nology assessment function. According to Richard B. Braithwaite: 

A scientific hypothesis is a general proposition about all 
the things of a certain sort. It is an empirical proposi- 
tion in the sense that it is testable by experience; experi- 
ence is relevant to the question as to whether or not the 
hypothesis is true, i.e., as to whether or not it is a 
scientific law. 11 

arise, but the basic thrust of science is toward an ungrudging 
though continually retreating unanimity." 

Raymond M. Wilmotte states in "Engineering Truth in Competitive Environ- 
ments," IEEE Spectrum, May 1970, pp. 45-46, that "In broad terms, the 
constant questioning--the delving into uncertainties in a continuous and 
systematic way--may be said to be the scientific process." 
in Science in the Cause of Man (1961) states: 

Gerard Pie1 

"The rational method offers no absolutes and no blueprints 
prepared in advance to tell us what we want to live for. But 
science does broaden and secure the ground on which men can 
make their choice. It has shown in the triumphs of technology 
that human life is not fated to be nasty, brutish, and short. 
In our increasingly complete and connected knowledge of the 
cosmos, we have an ever clearer understanding of ourselves and our 
place in nature. We see that the perfected man, that idea of 
the eighteenth century enlightenment, is the ultimate produce of 
the cosmic process as it is known to modern science." 

And further, p. 79; 
"Wherever they have taken root, the two movements of science 

and democracy have mutually sustained each other by their close 
correspondence in motive and objective. 
persuasion for force in the relations of men, so science estab- 
lished observation and reason in the place of authority as the 
foundations of knowledge. In democracy, the government is open at 
all times to change and improvement by the governed. In science, 
every hypothesis is provisional, every finding tentative, and no 
work lays claim on final truth. Science and democracy are open- 
ended; they set no limits to human knowledge and experience+ 
The autocrat and dogmatist are enemies of both." 

A s  democracy substitutes 

11 
Richard B. Braithwaite, Scientific Explanation: A Study of the 

(1955), p. 2. 
Ernest Nagel in The Structure of Science: 
Scientific Explanation (1961), p. 12 states: 

Problems in the Logic of 

Implicit in the contrasts between modern science and common 
sense already noted is the important difference that derives 
from the deliberate policy of science to expose its cognitive 
claims to the repeated challenge of critically probative observa- 

11 
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Further, he in turn defines a "scientific law" as a "proposition asserting 

a universal connexion between properties. More relevant for present 

purposes is the statement: 

For the most important fact about our acceptance of a 
scientific law is that of enabling us to make reliable 
predictions, and this predictive function of a scientific 
law would be ignored if the function of the law were taken 
as being purely descriptive.13 

With respect to the subject matter of science, Charles R. DeCarlo asserts 

that: 

We must remember that the essence of scientific rational- 
ism is a belief in objective scientific truth. The "real" 
properties of the world are those which can be quantified, 
measured, and made susceptible to mathematical formulation . .In scientific rationalism the subjective world of 
feelings, values, and the many qualitative aspects of life 
not susceptible to measurement or mathematical manipulation 
is considered a separate and "imperfect" aspect of the human 
mind. 14 

tional data, procured under carefully controlled conditions." 
Gordon Tullock in The Organization of Inquiry (1966) p. 66, states: 

"In the view of scientific method which I learned from Popper, 
the method by which we reach our hypothesis is less important 
than the question of whether the hypothesis is true, and this 
latter question can be answered only by testing it. . .Efforts 
to prove that we can reach conclusions about general laws by 
induction from specific instance have always failed. a .The 
crucial problem of science is not: Was this proposed law de- 
rived according to proper procedures? but: Is it true? This 
question can be most readily answered by testing it." 

See also Zinman, supra note 10, quoting Medawar: 
The scientific method is a potentiation of common sense 
exercised with a specially firm determination not to 
persist in error if any exertion of hand or mind can de- 
liver us from it." 

91  

12Braithwaite, ope cit., supra n. 11, p. 9. 

13 

14 

Ibid., p. 348. 

Charles R. DeCarlo, "Perspectives on Technology" in Technolopy and 
Social Change, (Eli Ginzberg, ed. H964), pp. 8-11. 
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The Report on Technical Information for CongressLd moves close to the 

scientific method with a number of statements similar to the following: 

Scientific decision-making tends to be imposed by the 
method of science--rather than arrived at by group dynam- 
ics. It is structured in terms of the measurable data of 
experiment and observation. The decision is delayed until 
a working or useful consensus is possible from the avail- 
able data. Until the consensus is firm, the method requires 
that the inf ormation-gathering process continue -16 

"21. S o  Congress, House, Cornittee on Science and Astronautics 
Technical Information for Congress, Report to the Subcommittee on Science, 
Research, and Development of the Committee on Science and Astronautics, 
House of Representatives, 9lst Cong., 1st sess., prepared by the Science 
Policy Research Division, Legislative Reference Service, Library of Congress 
(Washington, D.C.: Government Printing Office) April, 1969. This Report 
will hereinafter be cited as Technical Information for Congress. 

161bid., p. 475. Zinman, supra, n. 10, states relative to the 
standard of "objectivity," 

"This is an unattainable standard of proof. 
science is a purely human pursuit, and the best we can achieve 
is systematic inter-subjectivity or 'consensibi1ity'--an agreement 
that 'thus it is' between well-informed minds." 

See also Ernest Nagel, supra, note 11, p. 13: 
"The practice of scientific method is the persistent critique 
of arguments, in the light of tried canons for judging the 
reliability of the procedures by which evidential data are 
obtained, and for assessing the probative force of the evidence 
on which conclusions are based. As estimated by standards pre- 
scribed by those canons, a given hypothesis may be strongly 
supported by stated evidence. But this fact does not guarantee 
the truth of the hypothesis, even if the evidential statements 
are admitted to be true--unless, contrary to standards usually 
assumed for observational data in the empirical sciences, the 
degree of support is that which the premises of a valid deductive 
argument give to its conclusion. Accordingly, the difference 
between the cognitive claims of science and common sense, which 
stems from the fact that the former are the products of scientific 
method, does not connote that the former are invariably true. 
It does imply that, while common-sense beliefs are usually 
accepted without a critical evaluation of the evidence available, 
the evidence for the conelusions of science conforms to standards 
such that a significant proportion of conclusions supported by 
similarly structured evidence remains in good agreement with 
additional factual data when fresh data are obtained." 

The fact is that 
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In his treatise on Political Theory Arnold Brecht undertakes to describe 

the method of scientific inquiry as consisting of several identifiable 

phases or operations. He says: 

In every inquiry--and that means inquiry within the social 
as well as the natural sciences--Scientific Method concen- 
trates on the following "scientific actions," "scientific 
operations," or "steps of scientific procedure." 

1. Observation of what can be observed, and tentative 
acceptance or nonacceptance of the observation as sufficiently 
exact e 

2. Description of what has been observed, and tentative 
acceptance or nonacceptance of the description as correct and 
adequate. 

3. Measurement of what can be measured; this being merely 
a particular type of observation and description, but one 
sufficiently distinct and important to merit separate list- 
ing. 

reality of the results of observation, description, and 
measurement. 

5. Inductive generalization (tentative) of accepted 
individual facts (No. 4), offered as a ''factual hypothesis." 

6 .  Explanation (tentative) of accepted individual facts 
(No. 4), or of inductively reached factual generalizations 
(No. 5), in terms of relations, especially causal relations, 
offered as a "theoretical hypothesis." 

Logical deductive reasoning from inductively reached 
factual generalizations (No.  5), or hypothetical explanations 
(No. 6 ) ,  so as to make explicit what is implied in them re- 
garding previously accepted facts (No.  4), factual generaliza- 
tions (No. 5), and hypothetical explanations (No. 6 ) .  

tive acceptance of observations, reports, and measurements 
as properly made (Nos. 1-3), and of their results as facts 
(No. 4), or tentative expectations as warranted (No. 7). 

9. Correcting the tentative acceptance of observations, 
etc., and of their results (Nos. 1-4) of inductive generaliza- 
tions (No. 5) and hypothetical explanations (No. 6 ) ,  whenever 
they are incompatible with other accepted observations, 
generalizations, or explanations; or correcting the previously 
accepted contributions. 
10. Predicting events or conditions to be expected as a 

consequence of past, present, or future events or conditions, 
or of any possible constellation of such, in order either 

(a) to test factual or theoretical hypoteheses (Nos. 5 
and 6 ) ,  this being identical with steps 7 and 8; or 

4. Acceptance or nonacceptance (tentative) as facts or 

7. 

8 .  Testing by further observations (Nos. 1-4), the tenta- 
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(b) to supply a scientific contribution to the practical 
process of choosing between several possible alternatives 
of action. 

11. Nonacceptance (elimination from acceptable preposi- 
tions) of all statements not obtained or confirmed in the 
manner here described, especially of "a-priori" prepositions, 
except when "immanent in Scientific Method" or offered merely 
as "tentative assumptions" or "working hypotheses" (Chapter 
11, Sections 5 and 6) .I7 

It is to be noted that the foregoing operations defining scientific method 

are by no means exclusively limited to the analytical procedures of profes- 

sional scientists and engineers. The crudest designed trial and error 

approach has some reference to operations of hypothesizing, experimenting, 

observing, and testing of empirical results against the hypothesis. Such 

a method is surely far removed from authoritative assertions of first 

principles, whether theological or political, to be taken on faith alone. 

In this effort to examine the relevance of scientific method to tech- 

nology assessment, we are concerned with the capacity of this method of 

inquiry to provide information on such matters as: 1) The existence, or 

probability of existence, of given phenomena or causal relationships; and 

2) The probability that certain events or effects will occur under given 

conditions in the future, as with the introduction of a particular tech- 

nological application. 

17 
Arnold Brecht, Political Theory (1959), pp. 28-29, 



- 16 - 

111. Adversarial System 

Expressions such as "adversarial system," "adversary process," and 

advocacy'' tend to convey an image of an argument or a contest. Advocacy I 1  

is often defined as "pleading fort9 a person or position.18 Some undoubtedly 

equate advocacy with rhetoric or "the art of influencing the thought or con- 

duct of one's hearers."19 In his article on "Concealed Rhetoric in Scien- 

tistic Sociology" Richard M. Weaver states: 

Rhetoric is anciently and properly defined as the art 
of persuasion. We m y  deduce from this that it is 
essentially concerned with producing movement, which 
may take the form of a change of attitude or the 
adoption of a course of action, or both,20 

In this brief statement there is little to suggest that advocacy or the 

adversarial system is or might be a method of inquiry as well as aTech- 

nique of influencing a decision outcome. 

There is a great deal more to the adversarial system than rhetoric, 

however. In a recent treatise on the former, William A. Blaser commences 

his analysis with a discussion of the adjudicatory model of the adversarial 

system. Clearly, the assumption is entertained that, from the presentation 

of rival claims prepared independently by the interested parties, the 

true'' facts will emerge and that the "correct" rule will be applied. 
21 I1 

'$The American College Dictionary. 

20Essay in Scientism and Values (Schoeck and Wiggins, Eds. 1960) 
pp. 83-84. "This means that rhetoric, consciously employed, is never inno- 
cent of intention, but always has as its object the exerting of some kind 
of compulsion. Ibid e 

Blaser, Pretrail Discovery and the Adversary System (19681, p. 4. 21 
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He makes the following points: 

The adversary system's method of investigating the facts 
of a case is conditioned by the system's ultimate aim of 
exploring disputes thoroughly, enabling all parties to 
present their claims in their own words, and settling the 
disputes decisively without violence. 22 

The adversary system distinguishes between the roles of 
advocate and judge because it is assumed, one inhibits 
performance of the other. 23 

The adversary system assumes that public respect for the 
courts is necessary and depends on judicial neutrality. 24 

Additional assumptions relative to the adjudicatory model of the adversarial 

system pertain more directly to the development of relevant information: 

The adversary system places the burden on the parties and 
competitive relationship motivates each to find all the law 

25 and facts. 

The adversary system gives each party the full responsibilit 
and opportunity to reveal defects in the rival's arguments. 2% 

By separating the partisan advocate from the judge of the law 
and facts, the adversary system tries to ensure that the 
decision-maker suspends judgment until all the arguments and 
proofs have been presented e 27 

Blaser advances a further proposition concerning cases of first impression 

for which there is no settled precedent that "the adversaries do not merely 

urge the court to adopt whatever well-defined but competing legal principles 

221bid., p. 13. 

231bid., p. 4. 

241bid., p. 5. 

26 
Ibid., p. 4 .  
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can apply to the facts most advantageously to themselves, but their argu- 

ments and mutual criticisms help the court develop new and more clear 

principles of law for that class of cases." 28 

The assumptions made about the advantages of the adversarial system 

as a technique of inquiry are somewhat blunted by actual practices. As 

Blaser says, "Since the parties in a fight seek victory rather than truth 

for its own sake, their presentations may confuse rather than help the 

court. rr29 For example, expert testimony is often shaped to partisan ends. 

Further, "While the trier of facts wishes to know everything that is 

pertinent, a partisan who discovers harmful information is motivated to 

conceal it from the adversary and from the court." 
30 

While the practice of 

concealment is to some extent considered to be in accord with the "rules 

of the game" in an adversary decisional arena such as a court or a regulatory 

agency adjudication where the primary objective of the advocate participant 

is to prevail, such practice could seriously hamper the assessment process 

where the objective is to assemble complete information on a given applica- 

tion. 31 

281bid ' p. .13. 

291bid., p .  6 .  

301bid., p. 7. 

31 
See generally on the adversarial system, E. Barrett Prettyman, 

Some Observations Concerning Appellate Advocacy," 39 Va. L . R .  285 (1953) 
wherein Judge Prettyman discusses both brief writing and oral argument and 
quotes John W. Davis on oral argument techniques, at 299, as follows: 

argument, it is more often than not the argument itself. e e 

upon oral argument the lawyer should pick the nub of the case 
and go for it. e .(T)he quintessence of the advocate's artr 

I 1  

"'The statement of the facts is not merely a part of the 

"'Always "go for the jugular vein",' 
1 

By that is meant that 
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In an authoritative decisional arena, advocacy has as its objective 

the presentation of claims or demands that the decision or outcome allo- 

cates values, i.e., rights and duties, benefits and costs, in designated 

ways. But advocacy in the sense of attempting to influence outcomes is 

also employed as a strategy in assessment forums. 

process culminates in an informational outcome as contrasted with a 

binding value allocation, it nevertheless involves a decision or determin- 

ation as to the outcome which distinguishes such processes from a mere 

"bull session.'' 

gaining recognition for certain types of effects of a technological ap- 

plication and toward persuading the assessment entity to apply evaluative 

criteria to such effects (socially desirable or undesirable and the 

magnitude thereof) so as to reflect the participant's preferences. 

While the assessment 

Advocacy in the assessment forum is directed toward 

. Mr. Davis calls the ability to pick one single point and drive 
it home as the only worthy topic in the case. 
superbly courageous, you can concede impossible and even dubious 
points e I t  

Arthur S. Miller, in "Drawing the Indictment," Saturday Review, Aug. 3,  

If you are 

1968, pp. 39-40, summarizes the adversary system thus: 
The adversary system, in sum, is based on two premises: first, I t  

that the lawyers and judges are competent in the matters dealt with, 
and second, that the system can provide enough of the right type of 
data to make viable decisions." 

Professor Miller believes that both assumptions are incorrect with regard 
to courts as they are presently constituted. See infrap. 81 of this paper. 

See also, on the adversarial system, Milton Katz, The Relevance of 
International Adjudication, (1968) chap. 2.  
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IV. Similarities,and Differences 

We can probably agree that scientific method is aimed primarily 

toward enlightenment, ieee9 the production of knowledge, while an adver- 

sarial system is directed primarily toward power, i.e., the assertion of 

claims and the influencing of decision outcomes. 32 

system clearly includes an enlightenment component. The adversarial 

system not only attempts to shape the outcome directly (as with mere 

rhetoric), but is supported to some degree by the organization of relevant 

information including both factual events and appropriate rules or criteria 

of decision. 

arena where the issue involves a technological application, the adversar- 

ial system subsumes the assessment function. 

But the adversarial 

For example, when applied in the ultimate political decision 

32 

application, consider the following observation in the review by David Me 
Schneider of Rainwater & Yancy, "The Moynihan Report and the Politics of 
Controversy," Bulletin of the Atomic Scientists, March 1968, pp. 20-21: 

To draw on a social science example rather than a technological 

But the major problem remains, this time fairly and well 11 

put by the authors: 
Report for the government social science relationship is that 
of the political use of social science findings.' 
Moynihan Report is not basically a research report or a technical 
document; it is a polemic which makes use of social science tech- 
niques and findings to convince others. 
persuasive document because Moynihan felt that the social science 
data he could bring to bear would have a persuasive effect. 
'. e .the rhetoric of persuasion is generally considerably sim- 
pler than the rhetoric of scholarly or research discourse, The 
suitable criteria for evaluating a persuasive document are not 
that all its i9s are dotted and all its t's are crossed but that 
it selects some crucial issues and presents them in such a way 
as not to belie a fuller and more balanced intellectual dis- 
cussion of them. It is our view that the Moynihan Report does 
not violate this standard although we recognize that some other 
social scientists would disagree."' 

'The central issue raised by the Moynihan 

That is, the 

It was designed as a 
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This close interaction between enlightenment and power has prompted 

some interesting analyses of the differences and similarities between 

scientific method and legal process including the adversarial system. 

However, the identification of scientific method with verifiable or 

potentially verificable empirical relationships, that is, with accurate 

description of phenomena and the prediction of events under given condi- 

tions, has convinced some observers that a sharp distinction should be 

drawn vis-a-vis legal process: That scientific method represents a dis- 

passionate search for the "truth" whereas adversarial system reflects a 

passionate "urge-to-win"--to impose a position, to achieve a preferred 

value or resource di~tribution.~~ Consider, for example, the informational 

limitations of advocacy as illustrated in Professor Mason's description of 

one of Chief Justice Marshall's opinions: 

33Raymond M. Wilmotte in "Engineering Truth in Competitive En- 
vironments," IEEE Spectrum, May 1970, p. 45, advances the thesis that 
"the success of decisions in both public affairs and industry depends 
today on the correct assessment of technical uncertainties" and that in 
an atmosphere of adversary confrontation, the efforts to hide them can 
prove the source of much harm." 

"The mental attitude of the individual who sees that there is 
a gap in the truth when uncertainties are not expressed is 
altogether different from the attitude attending the process 
of finding the truth by the legal process of adversary con- 
frontation, for that method in effect eliminates the voluntary 
disclosure of uncertainties. Scientists are inherently un- 
sympathetic with this legal process, at least on technical 

11 

He states further: 

matters." Ibid., pe 4 6 .  - 
Wilmotte seems to be saying that the adversary process tends to add con- 
fusion to factual deter&n&ons s particularly where the "uncertainties'8 
as to facts are significant. 
phase rather than to the value or social preference phases of the assess- 
ment-decision process. He feels that areas of uncertainty can and should 
be reduced in order to enlighten and clarify rather than to confuse. 
asserts that "No scientific or engineering study should be considered 
complete without an 'uncertainty analysis'. 
really understood by its designer until he has carried out such an analysis." 
Ibid ' p. 47. 

His references are to the factual/effects 

He 

No system or component is 

He finds the "adversary confrontation" designed - not to "reach 
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By minimizing the complexity of the question he had 
gratuitously set for himself, the Chief Justice ruled 
out the technical agglutinative approach. 
fuse the ingredients Judge Cardozo singled out as neces- 
sary for a persuasive opinion--overtones of sincerity and 
fire, the mnemonic power of alliteration and anthesis, the 
terseness and tang of the proverb and the maxim. "Neglect 
the help of these allies," Cardozo warns, "and it (the 
opinion) may never win its way." 
an opinion at once both 'magisterial' and 'imperative.' 
Such an opinion 'eschews ornament.' It is meager in illus- 
tration and analogy. If it argues, it does so with the 
downward rush and overwhelming conviction of the syllogism, 
seldom with tentative gropings toward the inductive apprehen- 
sion of a truth imperfectly discerned.34 

He chose to 

Such qualities make for 

Contrast the foregoing technique of persuasion with the following descrip- 

tion of the scientific mode of presentation: 

The natural scientists have won an enviable reputation for 
modesty in this respect: 
for results to carry them beyond a statement of what is 
known or seriously probable. This often calls for a great 
deal of qualification, so that cautious qualification has 
become the hallmark of the scientific method .35 

they seldom allow their desire 

A striking if somewhat crude contrast of adversarial system and the 

scientific approach is that offered by the late Judge Jerome Frank in his 

book Courts on Trial (1949): 

Our mode of trials is commonly known as "contentious" or 
adversary." It is based on what I would call the "fight" 11 

a conclusion, but to prove one." 
example of the ABM that whenever the purpose of a technical presentation 
is to 'sell' rather than to communicate something, and competition exists, 
the foundation for a process of adversary confrontation is established." 
Ibid 

He adds, "One can generalize from the 

- 
34Mason, The Supreme Court: Palladium of Freedom (1962), p. 86. 

35 
Weaver, supra, ne 20, p. 91. 
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theory, a theory which derives from the origin of trials 
as substitutes for private out-of-court brawls .36 

In short, the lawyer aims at victory, at winning in the 
fight, not at aiding the court to discover the facts. He 
does not want the trial court to reach a sound educated 
guess, if it is likely to be contrary to his client's 
interest. Our present trial method is thus the equivalent 
of throwing pepper in the eyes of a surgeon when he is 
performing an operation. 37 

Judge Frank characterizes the "fight theory" of justice as "a sort of legal 

laissez-faire," that whereas classical economic theory postulated "economic 

man," the adversary system postulates "litiguous man. 1'38 Several statements 

in the Report on Technical Information for Congress also attempt to draw a 

sharp distinction between scientific and legal-political processes, as for 

example: 

Scientific truth is established by objective demonstration 
and confirmed by replication; political truth is established 
by consensual agreement, usually after an "adversary contest. 

John Dewey's specific attention to the process of problem solving as re- 

flected in the adversarial system and its relationship to scientific method 

is illustrated by the following passages: 

As a matter of fact, men do not begin thinking with premises. 
They begin with some complicated and confused case, apparently 
admitting of alternative modes of treatment and solution. 
Premises only gradually emerge from analysis of the total 

36Frank, Courts OB Trial (1949), p. 80. 

371bfd -* 9 p. 85. 

381bid ' p .  92. 

Technical Information for Congress (1969), supra,, n. 15, p. 5. 39 
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situation. The problem is not to draw a conclusion from 
given premises; that can best be done by a piece of inanimate 
machinery by fingering a keyboard. 
statements, of general principle and of particular fact, 
which are worthy to serve as premises. 
fact, we generally begin with some vague anticipation of a 
conclusion (or at least of alternative conclusions), and 
then we look around for principles and data which will sub- 
stantiate it or which will enable us to choose intelligently 
between rival conclusions. 
case of a client in terms of the syllogism. He begins with 
a conclusion which he intends to reach, favorable to his 
client of course, and then analyzes the facts of the situa- 
tion to find material out of which to construct a favorable 
statement of facts, to - form a minor premise.40 

The problem is to find 

As a matter of actual 

No lawyer ever thought out the 

Dewey, "Logical Method and Law," 10 Cornel1 L.Q. 17, 22-23 (1924); 40 
reprinted in Cohen and Cohen, Readings in Jurisprudence and Legal Philosophy 
(1951), pp. 553-554. 

support the conclusion as is reflected in the story about Chief Justice 
.Marshall: 
authorities," would seem the antithesis of the scientific method. 
pronouncement of Marshall does not necessarily represent his process of 
reasoning. 
cision, noted that he first made himself "master of the facts" and then: 

I saw where justice lay, and the moral sense decided the 
court half the time. I then sat down to search the authorities 
e . .I might once in a while be embarrassed by a technical rule, 
but I almost always found principles suited to my view of the 
case." [Extracts taken from Jerome Frank, "What Courts Do In 
Fact," 26 Ill. L.R. 645 (1932), reprinted in Cohen and Cohen, 
Readings in Jurisprudence and Legal Philosophy (1951), pp. 474- 
476.1 

Dewey's attitude toward the lawyer's approach to information gathering and 
organization would seem to be shared with Gordon Tullock in The Organization 
of Inquiry (1966), pp. 58-59: 

"So far, I have discussed science' and inquiry as though they were 
the same thing. In one of the genera1,uses of inquiry, this is 
true, but in other meanings of this term they are different. 
Investigations may be started which are not motivated by either 
curiosity about reality or the desire to make practical use of 
knowledge of the real world, but by some other motive. 
building up a brief for his client, for example, may be much more 
intelligent, more learned, and more ingenious in his research methods 
than most scientists, but his investigation is not scientific be- 
cause he is not searching for the truth. 
based on factual information to be sure, which he thinks will persuade. 
In fact, in the hglo-adversary type of legal proceedings, he is 
prohibited from expressing his personal opinion on this point to the 
court * 

Making a determination and then searching for the "authority" to 

"Judgment for the plaintiff; Mr. Justice Story will furnish the 
But the 

Chancellor Kent, in explaining how he arrived at a judicial de- 

11 

A lawyer 

He looks for an argument, 
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I do not  f o r  a moment set up t h i s  procedure as a model of 
s c i e n t i f i c  method; i t  is too precommitted t o  t h e  e s t a b l i s h -  
ment of a p a r t i c u l a r  and p a r t i s a n  conclusion t o  se rve  as such 
a model.41 

411bid. But does t h e  focus on a predisposed, p a r t i s a n  conclusion 
n e c e s s a r i l y  preclude cha rac t e r i za t ion  of such techniques of d a t a  c o l l e c t i o n  
and organiza t ion  as u t i l i z e d  i n  t h e  famous "Brandeis Brief" i n  support of 
t h e  normative s tandard  of "reasonable" i n  Muller v. Oregon, 208 U.S. 412 
(1907), as s c i e n t i f i c ?  

land,  Oregon, Curt Muller, decided t o  appeal a r u l i n g  a g a i n s t  him by 
t h e  Oregon Supreme Court. Some months previously Muller had been 
convicted by a lower cour t  of having forced a Mrs. E l m e r  Gotcher, 
one of h i s  employees, t o  work longer  than t h e  t e n  hours a day per-  
mi t ted  by t h e  Oregon l a w  governing women workers i n  f a c t o r i e s  and 
l aundr i e s .  He w a s  f ined  $10 f o r  t h e  offense.  The Por t land  laundry 
inc iden t  might have had l i t t l e  importance, except t h a t  s i n c e  the  
1905 r u l i n g  by t h e  United States Supreme Court i n . t h e  case of 
Lochner v. New York, which s t ruck  down a ten-hour l i m i t  f o r  men 
working i n  bake r i e s ,  employers had been encouraged t o  challenge + 

every l a w  r e s t r i c t i n g  hours of work. The Por t land  laundry owners, 
employers of women, wanted a clear test. 

volv ing  t h e  c l a s h  between Fourteenth Amendment l i b e r t y  of t h e  
property-owner and s ta te  l e g i s l a t i o n  designed t o  p r o t e c t  t h e  weak, 
Brandeis recognized t h e  ke rne l  of h i s  task: 
Court t h a t  t he  Oregon l e g i s l a t u r e  had ac ted  reasonably i n  pass ing  i t s  

.ten-hour s t a t u t e .  The Court had made it  c l e a r  t h a t  i t  would t o l e r a t e  
p r o t e c t i v e  l a w s  t h a t  curbed t h e  employer i n  t h e  f r e e  enjoyment of 
h i s  property only i f  such l a w s  were reasonably ca l cu la t ed  t o  pro- 
mote t h e  s o c i a l  good. 
a thread through one Court dec i s ion  a f t e r  another.  

"Brandeis immediately put  Josephine Goldmark t o  work p u l l i n g  
toge ther  evidence t o  prove t h e  reasonableness of a l a w  designed t o  
curb t h e  phys ica l  and s o c i a l  evils t o  women a t t endan t  upon exces- 
sive hours of t o i l .  This evidence w a s  t o  be from phys ic ians ,  
h e a l t h  in spec to r s ,  s o c i a l  workers, and i n d u s t r i a l  expe r t s  r a t h e r  
than  from l e g a l i s t s .  
t i o n ;  when t h i s  w a s  assembled and e d i t e d ,  Brandeis submitted 101 
pages of c i t a t i o n s  from expe r t s  i n  a dozen coun t r i e s ,  a l l  bear ing  
on t h e  phys ica l  requirements of women f o r  a decent amount t o  ( s i c )  
rest i f  they were both t o  work and t o  f u l f i l l  t h e i r  func t ions  as 
mothers. Some of h i s  testimony dated back f i f t y  years ,  and much of 
i t  revealed g r e a t e r  o f f i c i a l  concern wi th  working women's h e a l t h  
i n  t h e  Old World than  i n  America. Brandeis'  b r i e f  showed t h a t  every 
r e l i a b l e  n o n j u r i d i c i a l  a u t h o r i t y  i n  Western Europe and North America 
knew t h a t  excess ive ly  long hours of work are harder on women than  
on men; and f u r t h e r ,  t h a t  because women bear  ch i ld ren ,  t h e  phys ica l  
well-being of humanity r e q u i r e s  t h a t  t h e i r  working hours be l imi ted .  
One c i t a t i o n  a f t e r  another  proved t h a t  long hours of work l e d  t o  

"In t h e  f a l l  of 1907 t h e  owner of t h e  Grand Laundry i n  Port- 

"From h i s  s tudy  of t h e  Lochner dec i s ion  of 1905 and o t h e r s  in- 

t o  convince t h e  Supreme 

The words reasonable and reasonably ran l i k e  

Medical l i b r a r i e s  were combed f o r  documenta- 
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Despite the fact that many efforts have been made to distinguish 

scientific method and legal process, similarities can also be found. 

decisional sub-systems within society and especially those which are 

closely related to a recognized discipline or profession, are necessarily 

concerned with particular subject matter, thought processes, and institu- 

tionalized or customary decisional procedures. 

groups tend to specialize in certain types of subject matter, thought 

processes, analytical frameworks, and customary modes of reaching out- 

comes, such elements are not necessarily the exclusive province of such 

professions. Science is the subject matter of politicians as well as 

scientists. Inductive, deductive, trend, alternative, and goal-value 

thinking are engaged in by all professional groups to some degree. Further, 

all such groups are exposed to some extent to the various institutionalized 

or customary modes of outcome determination. 

A l l  

While given professional 

One should not be surprised, 

breakdowns in women's health and morals--to illness, to alcoholism 
and to prostitution." [A. L. Todd, Justice on Trial (1964), pp. 
57-58.] 

"But Brandeis' triumph in Muller v. Oregon consisted of much 
more than success in arguing a case on the basis of actual condi- 
tions of industrial life. One reason the case is considered t o  
be a landmark in constitutional adjudication is that the Supreme 
Court accepted the brief filed by Brandeis as an entirely appro- 
priate means for buttressing the legal argument in behalf of what 
would be called today welfare legislation. 'The Muller case is 
epoch-making,' Felix Frankfurter wrote in 1916, 'not because of 
its decision, but because of the authoritative recognition by 
the Supreme Court that the way in which Mr. Brandeis presented 
the case. . .laid down a new technique for counsel charged with 
the responsibility of arguing such constitutional questions and 
an obligation upon courts to insist upon such method of argument 
before deciding the issue." [Konefsky, The Legacy of Holmes and 
Brandeis (1956), pp. 88-89.]  
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t h e r e f o r e ,  t h a t  many th inke r s  have found a degree of correspondence between 

s c i e n t i f i c  method and l e g a l  process,  inc luding  t h e  a d v e r s a r i a l  system. 42 

The phi losophica l  movement of " a n a l y t i c a l  o r  l o g i c a l  posi t ivism,"  
42 

inc luding  i t s  j u r i s p r u d e n t i a l  a spec t s ,  grew out of t h e  a p p l i c a t i o n  of t h e  
methods used i n  t h e  n a t u r a l  s c i ences  t o  t h e  study of s o c i a l  and l e g a l  pro- 
cess. See Bodenheimer, Jur isprudence (1962), p. 89. 

F. S. Cohen, i n  "Field Theory and J u d i c i a l  Logic," 59 Yale L.J .  238 
(1950), r e p r i n t e d  i n  Cohen and Cohen, Readings i n  Jur isprudence and Legal 
Philosophy (1951), p. 580, quotes from E ins t e in  and I n f e l d ,  The Evolution of 
Physics (1938), p. 259: 

A new concept appears i n  physics,  t h e  most important invent ion  11 

s i n c e  Newton's t i m e :  t h e  f i e l d .  It needed g rea t  s c i e n t i f i c  
imagination t o  r e a l i z e  t h a t  i t  is not t h e  charges nor t h e  p a r t i c l e s  
but t h e  f i e l d  i n  t h e  space between t h e  charges and t h e  p a r t i c l e s  
which is e s s e n t i a l  f o r  t h e  d e s c r i p t i o n  of phys ica l  phenomena." 

I n  t h e  d i scuss ion  which follows F e l i x  Cohen states: 
Must we  no t  say  t h a t  t h e  t r u t h  of any a s s e r t i o n  is a matter of 

The 

I1 

degree,  t h a t  from c e r t a i n  angles  t h e  sen tence  may g ive  l i g h t  and 
t h a t  a t  o t h e r  angles  it may obscure more l i g h t  than i t  g ives?  
angle  o r  perspec t ive  and t h e  context are p a r t  of t h e  meaning of 
any p ropos i t i on ,  and t h e r e f o r e  a p a r t  of whatever i t  is  t h a t  is  
t r u e  o r  f a l s e .  

i ng  and t r u t h .  The f a l l a c y  of s i m p l e  l o c a t i o n  i n  phys ica l  space- 
t i m e  has  f i n a l l y  been superseded i n  physics.  W e  now r e a l i z e  t h a t  
t h e  Copernican view t h a t  t h e  e a r t h  moves around t h e  sun and t h e  
o lde r  Ptolemaic view t h a t  t h e  sun moves around t h e  e a r t h  can both 
be t r u e ,  and t h a t  f o r  p r a c t i c a l  though not a e s t h e t i c  or r e l i g i o u s  
purposes t h e  Ptolemaic and Copernican astronomics may be used i n t e r -  
changeably. We r e a l i z e  t h a t  Euclidean and non-Euclidean geometrics 
can both be t r u e .  
an e l l i p s e  i n  another system, j u s t  as a penny may be round i n  one 
perspec t ive ,  ova l  i n  a second, and r ec t angu la r  i n  a t h i r d .  

and i m p a r t i a l  observers of t r a f f i c  speeds w i l l  arrive at one 
estimate of t h e  speed of a defendant charged wi th  r e c k l e s s  dr iv ing .  
The defendant 's  a t to rney ,  i f  he assumes t h a t  h i s  c l i e n t  i s  an honest 
man and t h a t  policemen on t h e  wi tness  s tand  genera l ly  exaggerate i n  
order  t o  bu i ld  up an impressive record  of convic t ions ,  w i l l  arrive 
a t  another estimate. 
w i l l  have t h e  b e n e f i t  of synoptic v i s ion .  Appreciat ion of t h e  im- 
por tance of such synopt ic  v i s i o n  is a d i s t ingu i sh ing  mark of l i b e r a l  
c i v i l i z a t i o n .  To t h e  an thropologis t ,  t h e  to l e rance  t h a t  is i n s t i t u -  
t i o n a l i z e d  i n  a j u d i c i a l  system geared t o  hear  two s i d e s  i n  every 
case  r ep resen t s  a major s t e p  i n  man's l i b e r a t i o n  from t h e  tyranny 
of word-magic. 
who say th ings  w e  do not b e l i e v e  o r ,  what is  gene ra l ly  more i r r i t a t i n g ,  

The l o c a t i o n  of words i n  a context is  e s s e n t i a l  t o  t h e i r  mean- 11 

What is  a s t r a i g h t  l i n e  i n  one system may be 

A prosecut ing  a t to rney  who assumes t h a t  policemen are accura t e  I 1  

I f  each honestly g ives  h i s  views t h e  cour t  

I f  w e  do no t  f e e l  t h a t  w e  have t o  a n n i h i l a t e  those  
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Morris Cohen, for example, in his writings strongly supported the 

"hypothetico-deductive" method, asserting that, like science, law is based 

upon a relatively few primary principles from which particularized legal 

rules are derived.43 

be rejected by others who might select a different aspect of legal process 

to examine or who might start from assumptions or conclusions about legal 

process which differ radically from those of Cohen. 

scornful of the application of a formal logical approach to legal process 

The resemblance found by Morris Cohen would certainly 

Holmes at times seemed 

say things we do believe but say them in strange ways or in 
unfamiliar accents, we are able to conserve our energy for more 
useful purposes. Energy so conserved may produce science, art, 
baseball, and various other substitutes for indiscriminate 
individualistic slaughter. 

"The ancient wisdom of our common law recognized that men are 
bound to differ in their views of fact and law, not because some 
are honest and others dishonest, but because each of us operates 
in a value-charged field which gives shape and color to whatever 
we see. 
own cause embodies the ancient wisdom that only a many perspectived 
view of the world can relieve us of the endless anarchy of one- 
eyed vision. " -' Ibid 9 pp 583-584. 

The proposition that no man should be a judge of his 

43 
See M.R. Cohen, "Law and Scientific Method," in Law and the Social 

Order (1933), pp. 192-197; reprinted in Cohen and Cohen, Readings in 
Jurisprudence and Legal Philosophy (1951). 
and Cohen. Representative comments include: 

Citations are to pages in Cohen 

"The method of beginning with hypotheses and deducing 
conclusions, and then comparing these conclusions with the 
factual world, seems to be still ' the essence of sound scientific 
method." p. 563. 

rules from a few principles makes the law more certaing so that 
people can better know their rights." p. 564. 

"A suggestive parallel can be drawn between the functions 
of the law and of natural science. Both facilitate transactions 
by increasing our reliance on the future." p. 542. 

combinations of a few recurrent simple elements." p. 549. 

"A deductive system that enables us to derive many legal 

"(S)cientific jurisprudence endeavors to analyze all laws as 
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as when he stated that "The life of the law has not been logic: 

been e~perience."~~ 

Cohen'ss, Holmes might be said to have moved very close to the scientific 

it has 

While this assertion would seem sharply at odds with 

spirit of inquiry by emphasizing the empirical approach and the predictive 

function: 

more pretentious, are what I mean by the law."45 

"The prophecies of what the court will do in fact, and nothing 

Clearly, "science," 

legal process," or even "science of law" can be defined, interpreted, and II 

analyzed in a multiplicity of ways, and whether similarities or differences 

are found depends largely upon the aspect of the concept or process ex- 

amined . 46 

44Holmes, The Common Law (1881) ; reprinted in Cohen and Cohen, Readings 
in Jurisprudence and Legal Philosophy (1951), p. 530. 

Holmes, The Path of the Law from Collected Legal Papers (1920); 
reprinted in Cohen and Cohen, Readings in Jurisprudence and Legal Philosophy 
(1951), pp. 416-417. 

45 

46 ' 

See the interesting introduction to the article by Barbara J. 
Shapiro, "Law and Science in Seventeenth-Century England," 2 1  Stan. L. Re 
727 (1969): 

"It is a remarkable trick of the English language, and of 
the historical development of legal thought, that the phrase 
'law and science' stands in such sharp contradistinction to the 
phrase 'legal science.' 
lawyers, seeking to came out an intellectually legitimate and 
autonomous discipline of law, used the term legal science not to 
suggest that the law was part of modern scientific culture, but 
precisely the opposite. They meant that law was a science just 
as chemistry was a science, and was thus entitled to independent 
existence. 
a science as any systematically organized body of knowledge and 
on a failure to acknowledge that what made chemistry or physics 
a science was not its autonomously organized knowledge but the 
fact that it shared with other sciences a particular method of 
investigation and a particular mode of stating results. 

Nineteenth and early 20th-century 

This reasoning rested on an obsolete definition of 

And consider the statement of Frederick K. Beutel in Experimental Juris- 
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Many observers who have given careful attention to the interacting 

roles of scientific method and the adversarial system in the making of 

socio-political decisions usually attempt to assign different tasks to these 

prudence 
dence" : 

(1957), pp. 18-19, on the "Essence of Experimental Jurispru- 

A science of law based on a rigorous application of the 
scientific method should be devoted to the study of the phenomenon 
of law-making, the effect of law upon society and the efficiency 
of laws in accomplishing the purposes for which they came into 
existence. It is immaterial whether or not all of political 
science, part of each of sociology, economics, philosophy and 
many of the other social sciences are included within its ken. 
The line between the 'sciences,' like the definition of law, is 
little more than a quibble which can be left to the pundits, 
bureaucrats and administrators; to the scientist, the nature of 
its subject matter, the methods which it uses and the results 
which it achieves, rather than its definition, are fundamental." 

Suggestions that an approach to problem solving which involves 
* Specification of goals, 
* Description of contextual conditions and influential trends, 
* 

* Appraisal of the outcomes and consequences of alternative 

* Cost-benefit evaluations of the consequences of such outcomes 

11 

Invention of alternative courses of action to achieve such goals, 

courses of action, and 

in terms of specified goal-objectives, 
is a "scientific approach," seems to push the scientific label a bit too 
far. This is certainly a rational approach to problem analysis if we 
consider rational to be the application of relevant facts and analyses to 
specific standards of judgment or consider rational problem-solving to be 
the selection of satisfactory means to achieve specific objectives. But the 
types of thinking represented by the components of this decisional model 
certainly existed long before the Western Scientific Tradition got its 
momentum. There is nothing distinctively scientific in this approach. It 
represents alternative thinking which has always been reflected in legis- 
lative and policy processes. See Mayo & Jones, "Legal-Policy Decision 
Process: Alternative Thinking and the Predictive Function," 33 Geo.Wash. L.R. 
318 (1964). 
tive utilization of this decisional process. Its empirical, inductive pro- 
cedures have provided more comprehensive data on the real world and have 
assisted in better defining the gap between what exists and our aspirations. 
It has improved our techniques of trend thinking and prediction. It has 
provided improved means of measuring impacts of given policies, projects, 
practices and applications and has therefore given us a better grasp of how 
to move from where we are to where we want to be. 
analysis noted above, however, obviously involves both "factual" and 

rational model for social problem solving. 

Nevertheless, modern science has contributed to the more effec- 

The approach to problem 

evaluative" components so interrelated as to provide a systematic or 11 

Such intellectual tasks as goal 
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two methods of inquiry or to suggest limits on the applicability of scien- 

tific method or of legal process. Judge Lee Loevinger in "Law and Science 

as Rival Systems" comments as follows: 

The fundamental point that lawyers, as well as scien- 
tists, must understand is that both the dialectic method 
of law and the empiric method of science are merely means 
of gathering and helping to organize data, and that data 
may answer some simple specific questions, but they do not 
provide answers to problems, particularly of the kind with 
which law and government deal. 47 

The dialectic method of law is essentially clinical in the 
sense that it is best adapted to investigation and determina- 
tion of the "facts" of individual cases and it is not well 
adapted to the investigation of mass or social problems. 
Legal procedures tend to break down under the influx of large 
numbers of cases. . .and simply have no means of coping with 
large populations or broad social investigations. 48 

What science has to offer law in this generation, and prob- 
ably in several succeeding ones, is knowledge of how to 
gather, analyze, and test data. . . 49 

Loevinger offers as a summary statement: 

The difference in the legal and scientific modes of securing 
data is, as has often been observed, at least partially a 

clarification, model construction of factor-variable interrelationships, 
and alternative invention, are involved. It is not surprising, therefore, 
that similar approaches have been suggested as means by which both science 
and scientists can effectively relate to the social-political process. 
See, e.g., Robert S. Morison, "Science and Social Attitudes," Science, 
July 11, 1969, pp. 150 and 165; Don K. Price, "Purists and Politicians," 
Science, January 3, 1969, pp. 25 and 31; and Gordon F. White, "Broader 
Bases for Choice: The Next Key Move," in H. Jarreted, Perspectives on 
Conservation: Essays on America's Natural Resources (1958), pp. 206, 216-225. 

530, 

49 
Ibid., p. 544. 
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function of the different tasks performed by law and science. 
While science seeks to analyze and predict phenomena, law 
seeks to classify and control conduct. In the most simple 
and elementary terms it may be said that the function of 
science is descriptive and law is prescriptive. The essential 
legal function of prescribing norms is not and cannot be scien- 
tific in any sense which the contemporary scientific community 
would recognize as scientific. 50 

50 
-* Ibid ' p. 535. A professor of rhetoric puts the matter simply: 
The difference is that science is a partial universe of discourse, I 1  

which is concerned only with facts and the relationships among 
them. Rhetoric is concerned with a wider realm, since it must 
include both the scientific occurrence and the axiological order- 
ing of these facts. 
ment is the primary thing, because it indicates his position or 
point of view in his universe of discourse. Rhetorical presenta- 
tion always carries perspective. The scientific inquirer, on the 
other hand, is merely noting things as they exist in empirical 
conjunction. He is not passing judgment on them because his 
presentment, as long as it remains scientific, is not supposed 
to be anything more than classificatory." Weaver, supra, n. 20, 
p. 85. 

For the rhetorician the tendency of the state- 

Distinctions between "law" and "science" become somewhat less clear when 
one shifts from the physical sciences to the behavioral sciences. Con- 
sider the following extract from Gordon & Temerlin, "Forensic Psychology: 
The Judge and the Jury," 52 Judicature, No. 8, March 1969, p. 333: 

"Psychology and the Law often stand juxtaposed. 
basically rational and deductive; Psychology is basically ex- 
perimental and inductive. 
of man's actions and couches its concepts in such absolute terms 
as guilty or innocent, defendant or plaintiff, sane or insane. 
Psychology assumes a deterministic basis for man's actions and 
shrouds its concepts in relativistic and probabilistic terms. 
The Law, for the most part, seeks answers in legal theory and 
precedent; Psychology seeks to solve its problems by future 
research. Yet, one overriding commonality emerges. Both 
Psychology and the Law are concerned with human behavior: 
to study it and aid in its actualization, the other to codify 
rules for the protection of men and to guide men's behavior toward 
one an0 ther . " 

For an interesting comparative professional analysis see June L. Tapp, 
"Psychology and the Law: The Dilemma," American Bar Foundation, 1969, 
No. 2, Reprinted from , February 1969. 

The Law is 

The Law assumes a volunteeristic source 

one 
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V. Sources of Factual Uncertainty: The Effects Phase 

Both the concept of technology assessment and the practices associated 

with it afford an unusual opportunity to examine the constant interplay 

between efforts to abstract or differentiate science and scientific method 

from the other data organization and decisional procedures on the one hand, 

and on the other to integrate science and scientific method into broader 

community decisional processese Such considerations as the allocation of 

decision-making competence among professional groups, the meaning of a 

scientific-technical question, and the limits of scientific method as a 

mode of inquiry suggest differentiation. What is the relevance of these 

notions to the technology assessment function, particularly to the effects 

phase? 

In a recent article entitled "Educating for the Scientific Age," Dean 

Don K. Price states that if scientists would communicate to the layman 

what they really think about the political significance of science 

. . .they would lead him to see that the driving force of 
great science is not the accumulation of random facts in 
the hope of making material profit, but the search of a 
disciplined mind for the underlying principles by which 
man can understand some aspect of the universe. They would 
make it plain to him that the general problems with which he 
--the citizen--is most concerned are not going to be solved 
by any one of these several approaches to knowledge. In- 
deed, the more important the question is to the citizen, the 
less likely it is that any one science can solve it, the more 
necessary it is that many sciences be brought to bear on its 
solution, and the more immediate action on it must be guided 
by a type of responsible 'udgment that cannot be determined 
by scientific procedures. 3.1 

51Don K. Price, "Educating for the Scientific Age," Bulletin of the 
Atomic Scientists, October 1968, pp. 26-31. 
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This statement suggests the need for the blending of various sources of 

information and thought patterns in the analysis of major socio-political 

issues involving a scientific or technological component. Dean Price goes 

on to say, however: 

(P)ower is not simply decided upon equally among the 
sovereign people. Subject to ultimate checks, it is dis- 
tributed on the basis of various types of competence.52 

And further: 

You cannot settle its (science's) big problems by majority 
vote. Nor can you settle them either by compromise in a 
committee, or by the exercise of executive power. 53 

Similarly, the Report on Technical Information for Congress states: 

Scientists do not decide a scientific question by voting 
on it; they decide by reaching a consensus. 54 

These quotes convey explicitly enough the thought that there are 

certain types of issues or questions which must be decided by certain 

types of competence. Equivalences, or even rough correspondence, between 

methodologies are apparently rejected. Or more narrowly, it is asserted 

that certain problems, scientific or technical, can be determined only by 

the application of scientific method. Application of the adversarial system 

simply will not do. 

If so, however, it is essential that a "scientific question" or 

"technical issue" be given a workable definition. Is such a question or 

issue one that only qualified scientists, engineers, pharmacologists, etc., 

can answer? If a scientific or technical question is one that If so, why? 

Ibid 53~bid. 52 

Technical Information for Congress (1969), p. 480. 54 
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can be answered only by "scientific information," then we are told by the 

Report on Technical Information for Congress that "Scientific testimony 

tends to be factual, descriptive, quantitative, and circ~mstantial,"~~ 

as contrasted with "political testimony" which "tends to be value-oriented 

and group-preference-oriented. Hence is a "scientif ic-technical" 

question one which pertains exclusively to specified scientific subjects 

(the natural sciences and physical sciences), requires no consideration of 

values in its outcome, and can be determined by the recognized operations 
of the scientific method? Was the termination by the Department of Agricul- 

ture on July 4 ,  1969, of permission for radiation treatment to preserve 

bacon, following a finding by the FDA that more data would be necessary 

on possible health hazards, such a question?57 

National Academy of Sciences studying the "efficacy" of various drugs deal 

with a clear scientific question? The Report on Drug Efficacy states that 

while the panels were not specifically requested to reevaluate the "safety" 

Did the panels of the 

of the drugs, that "in 

55 
Ibid., p. 475.  

57 
U. S. Department 

the assessment of efficacy , safety cannot be ignored. 

56 
Ibid. 

of Agriculture Notice 2052-69, July 2,  1969. 

NAS Drug Efficacy Study, July 1969. The Report states at p. 9: 58 

However, in the assessment of efficacy, safety cannot be 

Whenever the 

I 1  

ignored. Every therapeutic or prophylactic judgment of a 
drug involves a balancing of benefit and risk. 
risk factor seemed to prejudice the use of the drug for a given 
indication or when inadequate emphasis on risk is made in the 
labeling, the panels have drawn attention to these situations 
and have indicated the extent to which they have influenced 
their ratings e 'I 
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But does not the determination of "safety" transcend a purely scientific- 

technical issue? 59 

What if the definition of a scientific or technical issue were made 

more inclusive by omitting the limitation of natural or physical science 

subject matter but restricting such questions to those which are assumed to 

be value free and for which the outcome can be determined (or conditions 

permitting, should be determined) by the operations of scientific method? 

This broadened concept of a scientific-technical issue could be construed 

to encompass the entire effects identification phase of the technology 

assessment process. This task is to identify all effects of a technological 

application, i.e., the effects of existing applications and the prediction 

of effects of prospective applications. 

the performance of this total effects analysis would not be limited to 

But the important point is that 

For an example of a frequent type of criticism, particularly the 59 

lack of relevant representation, see Green, A New Technological - Era: 
A View from the Law, (Program of Policy Studies Monograph No. 1, 1968) 
wherein the author, in discussing the National Council on Radiation Protec- 
tion and Measurements (NCRP), states: 

"It is apparent that the NCRP, in adopting radiation protection 
standards which are arrived at through the balancing of social 
values, and which are more or less automatically incorporated 
into government regulations and used as standards by the courts 
for determining whether a plaintiff's exposure to radiation 
caused harm, is performing a legislative function. As such 
it is an unrepresentative body, since it consists only of scien- 
tists and engineers, without representation from other disciplines 
(e.g.9 law, psychiatry, theology, economics, etc.) and other 
societal interests, There is, moreover, the further problem that 
the NCRP has no political accountability of the kind that should 
be incident to law-making bodiese" (pa 7) 

That the evaluation of food additives and drugs can move into ramifications 
far beyond the "efficacy" and "saf etyP' aspects 
over the Cyclamate Ban and the marketing of combination antibiotics. 
"Ban on Cyclamates Is Ridiculed," Wash. Post, Nov. 1, 1969, F1, cole 5; 
William Hines, "Was Cyclamate Ban Really Necessary?" Wash. Evening Star, 
Nov. 2, 1969; and 'lU.S. Orders Recall of Antibiotics," Wash. Post, Dec, 6, 
1969, A2, cole 3. 

consider the controversy 
See 
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scientists or engineers. It would involve the application of scientific 

method by all those disciplines and professions required to cover the 

full spectrum of social impacts. 

Even should the definition of a scientific-technical issue be 

limited to that which pertains to the natural and physical sciences, is 

value free, and for which the outcome can be determined by scientific 

method, have we then isolated a segment of the area of inquiry which is 

clearly restricted to scientists and engineers as a professional group? 

The answer seems to be--not necessarily. Relevant to this point is the 

following extract from the Report on Technical Information for Congress: 

Scientists sometimes disagree as to the facts; when this 
happens, the matter is resolved by the accumulation of 
more facts to confirm or refute--to make the weight of the 
evidence adequately conclusive in one direction or another. 
Scientists frequently disagree as to the correct interpre- 
tation of the facts; when this happens, the matter is re- 
solved by further review of the rigorousness with which the 
data were collected, the examination of the data by addi- 
tional scientists, and perhaps the accumulation of more data 
OK a finer sensitivity and precision of observation of data. 60 

60Technical Information for Congress (1969), p. 475. 
Consider the seemingly endless dispute as to the effects of fluoridation. 
Frederick J. Stare, Daniel Bernstein, Constantine Hampers, and James 
Dunning, in "Fluoridation and 'New Facts'," Saturday Review, May 3, 1969, 
p. 57, state: 

"If water fluoridated at a concentration of lppm can, by moving 
through an artificial kidney, cripples the body it enters within 
a year, it is time to discover whether water fluoridated at a 
concentration of lppm can reasonably be expected to cripple the 
bodies of severe kidney disease victims who drink the water daily 
for ten to twenty or more years. 
"This quotation is from John Lear's latest attempt (SR, March 1) 

to raise what he considers the agonizing specter of fluoridation. 
The first word in the quote, 'If,' is a very significant if. Many 
physicians and scientists, eminently qualified and respected by 
their peers, have been working for more than twenty years to find 
out if fluoridated water, either natural or controlled, is harmful 
in any way to any individual, any age, either sex, in any state of 
health or illness. The answer continues to be a clear, emphatic 
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Surely, this is the approach to take. It is fully consistent with the 

scientific method. But what if the further accumulation of evidence 

leads only to inconclusiveness--at least up to the time when determination 

one way or the other must be made? The Report states with respect to 

Project Mohole : 

Finally, with evidence of disagreement among scientists as 
to the feasibility of the project and as to the scientific 
merit of the expressed objective, th Congress terminated its 
funding and the project was dropped. %1 

'No.' It is not harmful. It is even possible that fluoride at 
lppm in dialysis for uremic patients may be beneficial to their 

- 9  bones rather than detrimental, as alleged by Mr. Lear. It is true 
that there are still a few scientists and physicians who question 
the safety and even the efficacy of fluoridation, but, generally, 
they are scientists whose reasoning is suspect or who are un- 
qualified to judge the issue because they are unaware of the facts. 
(Incidentally, there are still a few scientists and physicians 
opposed to the pasteurization of milk, to immunization against 
poliomyelitis, and to almost any generally accepted health pro- 
cedure, including vaccination against smallpox.)" 
Harvey M. Sapolsky in "Science, Voters, and the Fluoridation Con- 

troversy," Science, Vol. CLXII, Oct. 25, 1968, p. 4 2 7 ,  hypothesizes that 
the dispute over fluoridation among scientific experts, with technical 
arguments offered by both sides, is the major reason for overwhelming 
public rejection of fluoridation in referenda. 
jection is not due to middle and lower class alienation from science and 
technology but to confusion and fear generated by the debate. Most people 
start with an uninformed but favorable attitude toward fluoridation. 
After hearing all the arguments pro and con, the public, unqualified to 
judge which experts are right, decides not to take the risk and votes 
against fluoridation, knowing it can wait while other communities ex- 
periment further. 

issue is whether or not the estrogen hormones in birth control pills can 
cause cancer. 
Wash. Post, Jan. 16, 1970, p. 1, col. 3 ,  begins, "Two eminent medical 
scientists yesterday argued before a Senate subcommittee whether birth 
control pills cause cancer." The article indicates that evidence on both 
sides is inconclusive and both proponents and opponents may have been 
prejudiced by their prior good or bad results, or by complete lack of ex- 
perience, with the pill. 

He argues that this re- 

Another area of disagreement among scientific experts on a "technical" 

An article entitled "Pill's Link to Cancer is Disputed," 

61 - Technical Information for Congrese (1969)$ pa  490, 
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If some scientific-technical issues cannot be resolved conclusively 

by scientific method with respect to existing technological applications, 

it is evident: that a far greater potential for differences of opinion 

may exist as to the impact of prospective applications. To quote from the 

Report again with respect to the Test Ban Treaty: 

Technical Differences of Opinion 

A recurring problem is the situation in which witnesses 
with outstanding technical qualifications take opposite 
sides on a technical issue. Members of Congress experience 
an understandable sense of frustration when they find them- 
selves obliged, as in the Test Ban Treaty case, to decide 
on a complex technical matter that ranged outstanding 
scientists against each other. The problem in that case 
was that the two sets of scientists favored two conflicting 
hypotheses. Those opposed to the treaty supported the 
hypothesis that further scientific investigation would reveal 
phenomena that would enable development of a workable de- 
fense against ballistic missiles. Those favoring the treaty 
supported the hypothesis that the technical problem of over- 
coming a defensive technology was inherently much simpler and 
less costly than designing a defense--and that therefore the 
offense would always keep well ahead of the defense. While there 
may be many non-scientific reasons for a bias in a technical 
witness, there are many occasions on which the witnesses disagree 
over unproved--and sometimes unprovable--scientific judgment. 
In such cases, the disagreement itself is illuminating. (Italics 
added. ) 62 

Donald A. Strickland smarized the problem in discussing the failure 

of the 1958 Geneva Conference of Experts to agree on the scientific require- 

ments for test-ban detection: 

The distinction between "political" and "technical" matters 
is virtually meaningless when it comes to analyzing a con- 
ference such.as this. Politics has no fixed subject-matter; 
it changes from week to week, embracing genetics, markets, 
and weaponry one week, public education, budgets, and 
boundaries the next, and so on. The crucial distinction 

62 
Ibid., p. 503. 
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ought to be between controverted and noncontroverted matters. 
Matters controverted only within the scientific community remain 
scientific disputes, unless they exceed the professional subject- 
matter and affect the organization of science or alter the 
relations of science and other institutions: then we speak of 
the "politics of science." Ordinarily, however, politics is 
the process of working through those controversies which are 
the business of the whole community taken as a natural aggre- 
gates without regard to the division of labor within the com- 
munity or the exclusiveness of particular institutions or the 
esoteric reputations of individual members. 
matters, which may or may not have a large scientific component, 
are a) controverted b) throughout (i.e.$ within the interested 
circles of the leadership and citizenry of) the whole community. 

Hence political 

By this view, there could be no such thing as a non-political 
conference on technical questions where the relevant technical 
applications are to international affairs and are widely contro- 
verted in advance of the conference, unless the conferees are 
completely indifferent to the on-going controversy. 63 

This problem has led to various proposals for the creation of institu- 

tions which are less interested in on-going controversies in order to give 

a more "scientific judgment" on the disputed questions. It is in this con- 

text that the proposal by Arthur Kantrowitz for an Institution of Scientific 

Judgment might be considered. 64 Since we usually associate scientific method 

with increased predictive ability, it may come as a surprise to read 

Kantrowitz' statement that: "Of all the frightening aspects of technology, 

the most frightening is its unpredi~tability."~~ 

pressing needs "a mechanism for the democratic control of a rapidly advancing 

technology, 

He sees as one of our most 

pointing out that many public or "mixed" decisions involve 

63Donald A. Strickland, "Scientists as Negotiators: The 1958 Geneva 
Conference of Experts," 8 Midwest Journal of Political Science 372, 380 (1964). 

See Arthur Kantrowitz, "Proposal for an Institution for Scientific 64 
Judgment,'' 
Test," Technology Review, May, 1969, p. 45. 
article e 

Scienceo May 12, 1967, pp. 763-764; and Arthur Kantrowitz; "The 
Citations are to the latter 

66 
65~bid. - Ibid.; p. 4 6 .  
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s c i e n t i f i c  components "so new t h a t  no unanimity has been achieved i n  t h e  

s c i e n t i f i c  community."67 H i s t o r i c a l  examples of such "mixed dec is ions"  

inc lude  : 

The World War I1 decis ion  t o  bu i ld  an atom bomb; t h e  
German dec i s ion  (a  blunder,  I th ink )  t o  bu i ld  b a l l i s t i c  
missiles during World War 11; t h e  U.Se dec i s ion  not t o  use 
our b a l l i s t i c  missile c a p a b i l i t i e s  t o  launch a satel l i te  
u n t i l  a f t e r  t h e  Russians had bea t  u s  t o  i t;  t h e  c u r r e n t  
dec is ion  t o  d i r e c t  our primary space e f f o r t  toward bea t ing  
t h e  Russians t o  t h e  Moon.68 

H e  states t h a t  "these dec i s ions  a l l  involved technologies new enough so t h a t  

deba tab le  ex t r apo la t ion  of hard s c i e n t i f i c  f a c t  w a s  requi red ,  
69 

and t h a t  

many such dec is ions  "must be  made before  unanimity e x i s t s  i n  t h e  s c i e n t i f i c  

~ o m u n i t y . " ~ ~  I n  view of t h i s  s i t u a t i o n  he proposes 'an I n s t i t u t i o n  f o r  

S c i e n t i f i c  Judgment which would: 

1) Separate t h e  s c i e n t i f i c  from t h e  p o l i t i c a l  and , 
moral components of a mixed dec is ion .  

2) Separate t h e  judge from t h e  advocate. 

3) Provide f o r  pub l i ca t ion  of t h e  s c i e n t i f i c  judgment. 

The s i m i l a r i t y  of t h i s  d e c i s i o n a l  model t o  t h e  t r a d i t i o n a l  formal adjudi- 

ca to ry  model of t h e  a d v e r s a r i a l  system i s  s t r i k i n g .  H e  states t h e  r i s i n g  

importance of t h e  s c i e n t i f i c  j u d i c i a l  func t ion  as follows: 

" S c i e n t i s t s  are t r a d i t i o n a l l y  advocates,  and i n  small-scale 
sc i ence  j u d i c i a l  func t ions  have never had an importance com- 
parable  wi th  t h a t  of advocacy. An experiment can always over- 
t u r n  anyone's judgment on a s c i e n t i f i c  question. However, t h e  
j u d i c i a l  func t ion  becomes important i n  la rge-sca le  sc i ence  
and technology when w e  must a n t i c i p a t e  t h e  results of experi-  
ments which.cannot be performed without t h e  expendi ture  of 
g r e a t  amounts of money o r  t i m e . "  71 

I b i d  e 681bid., p.  47. 691bid - 701bid - 67 - ' 9  48. 
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Significantly, Kantrowitz asserts that the need for such an Instltute 

stems not only from the lack of unanimity on the feasibility of new tech- 

nologies and associated technical questions but, in addition, the "need 

for an alternative source of scientific judgment which shall forego taking 

any moral or political stands and seek to achieve the greatest possible 

objectivity. Kantrowitz maintains that "it is not possible for scientists 

to have deeply held moral and political views about a question and simultane- 

ously maintain complete objectivity concerning the scientific components, 1173 

74 a situation which he seems to feel is prevalent today. 

Some troublesome thoughts arise, however, from the Kantrowitz pro- 

posal. If such a high degree of potential exists for disagreement among 

721bid. 731bid. 

There would seem to be a growing tendency to recognize that "scien- 74 

tific detachment" is a luxury of the past and that scientists and their 
activities are inevitably and properly "involved" with the whole of the 
social process. 
of October 21, 1969, p. 11: 

See the following note from the Princeton Alumni Weekly 

"THE - LIMITS OF TRUTH 
'Biological problems have attracted the attention not only of 

scientists and philosophers but also of leading religious thinkers 
and scholars. Dr. Paul Ramsey, Professor of Religion and the author 
of a number of distinguished books on the moral and ethical questions 
of our time has taken the ethical questions raised by bioscience 
and medical advances as the subject of his most recent work. 
tively entitled, Covenants Among Men: Explorations in Medical Ethics, 
the book treats such contemporary problems as organ transplants, 
genetic control, and abortion. Dr. Ramsey agrees that many scientists 
now feel there may be moral limits to obtaining certain truths. 
'Scientists once may have had naive notions about how increasing 
knowledge inevitably leads to progress, but in that case they only 
shared the optimism of all mankind. The attitude often typed as 
"moral neutra1ity"really rests on this optimistic view of progress. 
Rather than being uncommitted, these people are deeply committed-- 
to the notion that progress can solve all the problems it causes. 
In this they are more guilty of working under a false premise than of 

Tenta- 
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scientists and engineers on purely scientific-technical issues so that an 

adversarial system providing for an essentially binding outcome is con- 

sidered necessary, then what of the potential areas of uncertainty which 

will exist with respect to the social, economic, or political feasibility 

of a proposed technological application or of the vast range of strictly 

non-scientific, non-technical implications of such an application? For 

example, if the Institution for Scientific Judgment were employed in sup- 

port of the analysis of the proposal to increase the size and weight of 

motor freight carriers, it would decide, perhaps, the increased wear and 

tear on the highways and the extent of additional highway maintenance 

which would be required, or possibly the additional increase, if any, in 

air pollution and environmental noise. 
75 

But to what extent would it have 

any relevance to the identification of the following types of effects? 

* The distribution of benefits in terms of such 
factors as lower shipping costs, greater diversity 
of services, and production and distribution options; 

' abdicating moral responsibility.' 
"He adds that a scientist is responsible for directing public 

concern and warning the public about the consequences of research. 
'Chemical and biological weapons are a very difficult moral prob- 
lem,' he says, 'largely because of the question of deterrence. 
Biological weapons are wrong if their justification is in use. 
But you have to consider the possibility of their being necessary 
as a deterrent." Dr. Ramsey feels that the biological scientist 
belongs in the thick of moral questions and ethical problems, 
because, as he puts it, 'Science floats upon a sea of ethics, 
It requires of the scientist the moral qualities of courage, hon- 
esty, and openness to criticism. So in a period of time when 
everything, including those virtues, is being called into question, 
the scientist, as he is a man and a citizen as well as a scientist, 
is deeply involved. "' 

75See discussion of Highway/Motor Freight Carrier technology assess- 
ment by Mayo, "The Management of Technology Assessment," in Technology 
Assessment - The Proceedings of a Seminar Series. 
Studies publication, Kasper, ed., July 1969. 

Program of Policy 
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Living patterns and population distribution; 

Employment opportunities or employment displacement; 

e New business opportunities; 

* Harm to existing economic interests; 

Encouragement ot technological innovation, as for 
example, containerization methods of transport; 

Traffic congestion; 

Traffic accident frequency; 

* National defense capabilities; 

e Comfort, convenience, and enjoyment by the private, 
auto user-traveler; 

* Effect on other modes of freight transportation. 

Clearly the prediction of any of the above effects which might flow 

from an appreciable increase in motor freight carrier size and weight 

transcends the definition of a scientific-technical issue as one that is 

limited to the natural or physical sciences. 

objective is to deal with such effects in terms of what will happen 

rather than what should happen, that is, in measurable predictions inso- 

far as feasible. 

method will clearly be applicable, But this method will be tailored to 

the special requirements of various professional groups who will be in- 

volved in this prediction of effects, not solely to scientists and engin- 

eers. In sum, it would appear that the function of the Institute as pro- 

posed by Kantrowitz would be of severely limited utility in the total 

assessment process, or even with respect to the effects phase only. 

On the other hand, the 

Therefore , the recognized operations of scientific 

To the extent that the concept of a scientific or technical question 

is useful it can probably best be considered as an issue involving the 
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subject matter of the natural or physical sciences, value free, with the 

outcome susceptible of determination by scientific method. 

tends, therefore, to equate scientific-technical issue with the competence 

of the scientific and engineering professions. 

nology assessment far exceed the scope of scientific-technical issue as 

thus defined, however, even in connection with the effects phase. This 

phase of assessment involves the entire social process. We are concerned 

not merely with the feasibility of an application to perform a given task 

but with the effects of such application on participants, values and in- 

stitutions of society. 

method would be the appropriate means of making such'identifications, at 

least to the limits of their utility in particular instances, these opera- 

tions would be applied by representatives of those disciplines and profes- 

sions with specialized skills in all sectors of social impacts. A further 

element should be noted at this point, namely, that while the actual opera- 

tion of the effects phase is concerned with the identification of effects, 

value considerations are necessarily introduced in deciding which effects 

have relevance for identification and subsequent measurement in the first 

place. 

measured as to probability, magnitude, intensity, and persistence, reflect 

social values. But while indices reflect social values, the outcomes of 

the procedure for identifying the effects of a given application are not 

(or should not be) value or preference statements but factual findings of 

This definition 

The requirements of tech- 

While the recognized operations of scientific 

In other words the indices by which effects are identified and 

existing effects, or predicted effects of prospective applications, inde- 

pendent of any value judgment made on such effects, i.e., whether socially 

desirable or undesirable. 
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To t h e  ex ten t  t h a t  w e  are w i l l i n g  t o  accept  t h e  hypothesis  of Jacob 

Bronowski t h a t  "the s i d e  e f f e c t s  of t echn ica l  innovation are more in-  

f l u e n t i a l  than t h e  d i r e c t  e f f e c t s ,  and t h a t  they spread out  i n  a c i v i l i z a -  

t i o n  t o  transform i t s  behavior ,  i ts out look,  and i ts  moral e th i c"  

( c i t i n g  t h e  Hollywood i n d u s t r i a l - c u l t u r a l  complex as an outgrowth of t h e  

photographic f i l m  indus t ry  and a r a d i c a l l y  changed middle c l a s s  moral code 

as the  r e s u l t  of t he  mass-produced p r i v a t e  automobile), then t h e  scope of 

a l t e r n a t i v e  s o c i a l  consequences opened up i s  indeed wide. In  t h i s  exer- 

cise of p red ic t ing  remote s o c i a l  consequences which might evolve from t h e  

confluence of one o r  more technologies  with o the r  s o c i a l  v a r i a b l e s ,  t h e  

opera t ions  of s c i e n t i f i c  method assume g r e a t l y  diminished s t a t u s  as 

techniques of inqui ry .  While i n  t h e  present  state of t h e  a r t  model con- 

s t r u c t i o n  of complex i n t e r a c t i n g  s o c i a l  sub-systems and t h e i r  a p p l i c a t i o n  

t o  computer s imulat ion may provide many u s e f u l  i n s i g h t s ,  a c e r t a i n  amount 

76 

of random specula t ion  may a l s o  be rewarding. 77 

Jacob Bronowski, "Whi;Lt We Can't Know," Saturday Review,  J u l y  5 ,  1969, 
76 

pp. 44-45. 

Among o the r  techniques which might be employed 
Method. See Dalkey, "The Delphi Method: A n  Experimental Study of Group 
Opinion," RAND publ ica t ion ,  June 1969. 

ould be t h e  Delphi 77 



- 47 - 

VI. Goal Objective Conflicts: The Evaluative Phase 

The effects phase, which more broadly involves the identification of 

effects of existing applications and the measurement of their magnitude, 

intensity and persistence, and/or the prediction of the effects of pros- 

pective applications, is generally amenable to the techniques of inquiry 

reflected in scientific method: observation, experiment, hypothesis, 

testing, model construction, prediction, and so forth. But even in the 

effects phase of the assessment process it has been shown that these tech- 

niques lead us just so far. 

and engineers sometimes differ on scientific-technical issues or draw dif- 

ferent inferences from the same set of data or work with alternative 

hypotheses designed to analyze the same data and related issues. 

diminishing reliance can be placed on scientific method as the analysis 

moves fromthe area of existing effects to prospective effects and from 

direct effects to indirect or “side-effects.” 

For example, it has been noted that scientists 

Further, 

Hence, even in the effects phase of the assessment process we must 

push far beyond the limits of conclusive demonstration by scientific method. 

If these types of limitations are recognized on the applicability of scien- 

tific method in this phase, it is perfectly clear that scientific method 

has little if anything to offer in the selection or positing of value 

preferences and social goals, i.e., the social impact-evaluation phase of 

the technology assessment process. As the Report on Technical Information 

for Congress puts it: 

The formal limits of the scientific method are that it can 
describe relationships and outeomes of given conditions, but 
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cannot make value judgments about these relationships 
and outcomes. 78 

The limitations on scientific method can be translated into terms of 

uncertainty as to facts or causal relationships and differences of per- 

spectives as to socially desirable goals. That pervasive differences do 

exist as to the priority ordering of social values is too evident to re- 

quire elaboration. One example will suffice. Lee C. White, the past 

Chairman of the Federal Power Commission has pointed out the need to 

harmonize" the requirements for more electrical generating plants and 11 

transmission lines and natural gas pipelines to meet increasing energy 
79 demands with the rising concern for the nation's environmental quality. 

I .  

He has noted that "increasing pressures are preventing things from being 

done in power, as for example, restrictions on fuel which can be used 

by electrical generating plants in some cities, communities which prohibit 

the construction of new plants, and conservationists who oppose new trans- 

mission lines and hydro-electric dams.81 Indicating that we may be faced 

Technical Information for Congress 12 (1969). De Jouvenel agrees, 78 

as cited by Philip C. Ritterbush, reviewing The Art of Conjecture by 
Bertrand de Jouvenel, in Bulletin of the Atomic Scientists, Nov., 1967, 
p. 3 4 ,  and warns "against a mindless extension of forecasting practices 
from narrow technical problems where they may be applied, almost auto- 
matically, to more complex social and political realms where there must 
be a premium on wisdom and sophisticated insight. 
insight into the political process and the transformation of ideas can we 
progress to sound estimates of social change on a large scale. 
ning is not for technocrats buf for humanists deeply respectful of the 
human condition and its social manifestations." 

Only through profound 

Thus plan- 

Cf. the discussion of the scientific study of consumer wants in Harold 
Demsetz, "The Technostructure, Forty-Six 
"The New Industrial State," 77 Yale L.J. 

79See Wash. Post, May 18, 1969, El, 

Years Later,'' a review of Galbraith, 
802, 809-810 (1968) e 

cols. 1 and 3. 

8oIbid a "Ibid e 
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with an inadequate power supply, he states: 

country assuming there will be energy at the flick of a switch. 

that the public or the press will tolerate a situation where we do not have 

adequate generating or transmission capacity. I am certain that political 

office-holders will not."82 But he also expresses sympathy with those con- 

cerned with environmental and aesthetic values saying: 

we have to develop an apparatus where those things can be resolved. 

He notes that important considerations in this connection are the long lead 

times required to build new facilities, the irreversibility of such de- 

"We have grown up in this 

I doubt 

''My pitch is that 

1183 

cisions, and lack of public appreciation of these factors. Yet, he ex- 

presses the need to bring the public into the decision-making process. 

If then, neither the resolution of conflicting values, nor the 

identification and measurement of total social effects of a technological 

application, nor even a consensus among responsible scientists on some 

strictly scientific-technical issues can be assured through the operations 

of .scientific method, what are the alternative techniques available for 

arriving at the necessary outcomes?84 It is, no doubt, disturbing to the 

82 
Ibid. 

83 
Ibid . 

The Report on Managing the Environment of the Subcommittee on 
Science, Research, and Development of the House Committee on Science and 
Astronautics (1968) is literally crammed with instances, explicit or 
implicit, which go to the uncertainty of "scientific fact" and of probable 
future effects, as well as to the problem of the existing differences of 
opinion relative to' environmental standards. 

84 

See in particular: 
"6. A New Approach to Hazard Evaluation (p. 22). 
"7. The Intent of the Congress in Criteria and Standards (pp. 22-25)." 

Michael D. Regan put it succinctly in "R & D: 
tions Framework," 27 Pub. Adm. Rev. 104, 109 (1967): 

Suggestions for an Alloca- 

. . .(N)othing but the vaguest predictions can be made as to 
the ultimate effect of halving or doubling the basic research budget 
in a given year. e .That is to say, there is no scientific method 

I 1  
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scientist or engineer to suggest that a scientific-technical issue might 

be decided by "vote," using this term in the generic sense to include 

various modes of registering opinions and preferences. 

issue should be determined by scientific method. 

and many examples support, some such questions have not or cannot be de- 

termined by scientific operations in the time a decision requiring such 

information must be made. Then what? Kantrowitz suggests the adjudicatory 

procedure with advocates and judge, i.e., the formal adversarial system. 

Certainly such an 

But as Kantrowitz states 

for constructing a scientific budget." 
See also Lee A. DuBridge, "Science Serves Society," 164 Science, June 1969, 
pp. 1137, 1139: 

"Priorities in Science 

fields of pure or applied science is one of the most difficult 
and confusing questions which we face. 
priorities? And even when we decide on priorities, how do we 
interpret this in terms of private or government effort or budget 
allocations? To illustrate the difficulty, let me take a con- 
crete case. What do we mean, let us say, when we talk about 
the relative priority of microbiology compared to high energy 
physics. (You may choose any two fields you wish.) 
mean one field has greater importance? If so, importance to 
whom or to what purpose? Social importance? Importance to 
human life? To our economy? To the advance of our culture? 
To the cultivation of the human spirit? 
basic urge of human beings t o  know and to understand? Or to 
the welfare of scientists? 
of these goals, we still face a dilemma. 
or long-range importance? 
importance of the results to be attained or to the long-range 
effects which might be anticipated or imagined? And how does 
one even foresee or predict the long- OK short-range results 
and applications of basic investigations? 
too many cases of totally unexpected results of research and their 
wholly unexpected and unforeseeable impact to have any confidence 
in anyone's prediction that one field of research will surely 
lead to beneficial results and another one will not." 

This matter of what we call the priorities of various 

What do we mean by 

Do we 

Or to satisfying the 

If we confine attention to any one 
Do we mean immediate 

Do we mean the specifically foreseeable 

We can all think of 
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Must we necessarily conclude then that the less the experience, and 

the less the empirical data relevant to the prediction of feasibility, 

operations, and effects of a prospective application, the greater the 

necessity of relying upon procedures other than scientific method for 

such predictions? If the relevant scientific data is less than conclusive, 

why not then rely upon the trained or conditioned intuition of the experts 

in the general field? If there is little or no experience, however, then 

no "experts" will exist.85 

to the data available, if a decision must be made before the necessary 

While such situations will vary with respect 

The feasibility as well as the probable use and social consequences 85 

of the atomic bomb seem to have been the focus of intense controversy. 
review of "Lawrence and Oppenheimer" (Nuel Pharr Davis, 1968) by Thomas 
O'Toole, Wash. Post, Sept. 29, 1968, Book World Section, p. 1, wherein the 
reviewer states : 

See 

"By the time Lawrence won the Nobel Prize in 1939 for 
his invention of the cyclotron, Berkeley was the physics 
center of the United States. 
Lawrence and Oppenheimer were tapped for the two toughest 
scientific wartime tasks, Lawrence to find a way to make 
enough fissionable uranium for a bomb, Oppenheimer to carry 
the uranium to atomic explosion. 
of what lay ahead. 'The bomb will never be dropped on people,' 
said Lawrence, the more warlike of the two. 
get it, we'll use it only to dictate terms of peace.' 

bomb, then that Enrico Fermi was right in predicting the ex- 
plosion would burn up the atmosphere. 
go off without igniting the sky there were men who felt that 
nobody but Oppenheimer could have done it. 'It was not that 
his decisions were always correct,' Los Alamos Director Norris 
Bradbury told Davis. 'But they always opened up a course of action 
where none had.been apparent.' 

project, which is one reason why it failed in the end. 
salesman had convinced Washington that the way to make fissile 
uranium was through electromagnetic separation, a pet idea of 
Lawrence's that turned out to be time-consuming, expensive and 
impractical. By the time Oppenheimer was ready to explode his 
bomb, the uranium for it was being made by gas-diffusion and not 
by Lawrence e " 

So it came as no surprise when 

Neither one had an inkling 

'As soon as we 

"At first, Oppenheimer worried that he could not explode a 

When he finally made it 

"Lawrence had none of Oppenheimer's self-doubts about his own 
The super- 
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experience can be gained, then clearly, non-scientific procedures must be 

resorted to, and it would seem appropriate that such decisional authority 

should be shared by representatives of those community groups likely to be 

affected by the proposed application. 

Scientific method persuades through disinterested demonstration. 86 

As the capability of scientific method to produce such disinterested demon- 

stration diminishes in a given assessment context, the role of advocacy 

for expressing participant claims and interests increases .87 

accommodation is exhibited in many forms and has been addressed or described 

in various ways. 

This shifting 

"The scientific method is clearly a different and distinguish- 86 

able approach to data gathering, although it is not nearly so 
clear as was once thought that there is any specific and unique 
technique that is entitled t o  be known as 'the scientific method.' 
Science is like law in that it is a mode of securing agreement 
among different individuals with respect to certain kinds of 
questions and problems. 
its objective and demonstrative, and therefore highly persuasive, 
techniques. The limitation of science is that it is not appli- 
cable to all kinds of questions and problems. Essentially, the 
scientific method is applicable only to questions of the kind 
commonly characterized as those involving issues of 'fact."' 

The strength of science derives from 

Lee Loevinger, "Law and Science and Rival Systems," 19 Univ. of Fla. L.R., 
530, 534 (1966-67). 

Roscoe Drummond identifies adversary process as growing out of 
uncertainty of knowledge and judgment of values (also "uncertain" in a 
scientific sense!), Wash. Post, Oct. 21, 1967, AI.3, col. 3. See also 
infra p. 98. 

87 
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VII. The Process of Technology Assessment 

The assumption underlying technology assessment as expressed herein 

(the identification and measurement a€ the effects and the evaluation of 

the social desirability or undesirability of such effects as related to 

particular technological applications) is that such effects will be de- 

termined by the most reliable scientific means available and that the 

social benefits and costs will be deliberately and systematically deter- 

mined by evaluation of such effects against explicit social noris, 

representing insofar as practicable, consensus social values. The previous 

discussion has, however, already demonstrated that differences arise among 

qualified scientists and technicians with respect to the identification of 

the effects of given applications, particularly those which might flow from 

proposed applications. 

fiable effects back to the primary cause, especially where there are 

multiple possible sources of the effect. 88 

exists no single consensus scheme of social values, certainly not when 

general value categories are reduced to operational criteria reflecting 

basic values. Furthermore, basic values, such as national security on the 

one hand and freedom of expression on the other, come into conflict in many 

Serious difficulties also arise in tracing identi- 

It is also obvious that there 

Situations of this sort are infinite. With respect to one important 88 

social decision context see "Causality Assessment--Medical vs. Legal," Trial 
Magazine, June/July 1969, p.  59, concerning "the principles involved in 
medical-legal assessments of causal connection between an injury, illness, 
disability or death and factors of legal import (as being) crucial to many 
litigated cases in a host of legal areas, particularly workmen's compensation 
and tort actions." 
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decisional contexts, and the measure of the benefit of one against the 

detriment to the other is often difficult to determine. Consider as a 

further illustration computer technology, which may vastly increase the 

efficiency of records-keeping and the disbursing of social benefits but 

may concurrently present a potential for the invasion of personal privacy. 

Thus far in this paper an attempt has been made to show that pro- 

gression through a simplified effects phase/evaluation phase model of the 

assessment process inescapably produces situations of uncertainty as to 

facts, differences of opinion over effects which should be considered, 

and the social value to be given such effects. 

resort to techniques of inquiry other than or in addition to scientific 

method, as for example, some variation of the adversarial system. In 

many actual assessment forums these conditions of uncertainty and dis- 

These conditions encourage 

agreement are aggravated as when the prescribed process of assessment in- 

volves situations wherein factual components are hopelessly entangled with 

normative judgments. In this connection, consider the 1968 Congressional 

enactment of S. 611, an amendment to the Federal Aviation Act of 1958, 

entitled "Control and Abatement of Aircraft Noise and Sonic Boom. 

This section directed the FAA to prescribe standards for the abatement 

of aircraft noise. 

from the application of jet transport technology is a matter of public 

notice. 

noise in order to determine with some precision the degree and character 

189 

That jet aircraft noise is an adverse effect flowing 

Several special-purpose assessments have been made of jet aircraft 

of its adverse effects on special segments 

"Public Law 90-411, 90th Cong., H.R. 

of the population under various 

3400, July 21, 1968, 82 Stat. 395. 
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conditions. 

The alleviation of this problem may be viewed as one of reducing engine 

noise, devising noise abating take-off and landing techniques, or of land 

use.management. 

source, i.e., the reduction of engine noise through engine design, the 

use of acoustical nacelles, etc. Hence, the process leading to a pre- 

scription by the FAA of maximum noise standards involved a technology 

assessment which included the technical question of the feasibility of 

reducing jet engine noise within what period of time by how many decibels. 

Clearly, however, the use of a new engine design to abate noise will have 

multiple implications and effects, particularly economic. Section 611 

states in part: 

Such adverse effects by definition create a social problem. 

S. 611 is addressed to the abatement of noise at the 

Control and Abatement of 
Aircraft Noise and Sonic Boom 

Sec. 611 (a) In order to afford present and future relief 
and protection to the public from unnecessary aircraft noise 
and sonic boom, the Administrator of the Federal Aviation 
Administration, after consultation with the Secretary of 
Transportation, shall prescribe and amend standards for the 
measurement of aircraft noise and sonic boom and shall pre- 
scribe and amend such rules and regulations as he may find 
necessary to provide for the control and abatement of air- 
craft noise and sonic boom, (including the application of 
such standards, rules and regulations in the issuance, 
amendment, modification, suspension, or revocation of any 
certificate authorized by this title). 
(b) In prescribing and amending standards, rules, and regu- 
lations under this section, the Administrator shall-- 

consider relevant available data relating to 
aircraft noise and sonic boom, including the 
results of research, development, testing, and 
evaluation activities conducted pursuant to this 
Act and the Department of Transportation Act; 
consult with such Federal, State, and interstate 
agencies as he deems appropriate; 
consider whether any proposed standard, rule, or 
regulation is consistent with the highest degree 
of safety in air commerce or air transportation in 
the public interest; 
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( 4 )  consider whether any proposed standard, rule, or 
regulation is economically reasonable, tech- 
nologically practicable, and appropriate for the 
particular type of aircraft, aircraft engine, 
appliance, or certificate to which it will apply; and 

(5) consider the extent to which such standard, rule or 
regulation will contribute to carrying out the pur- 
poses of this section. 

Attention is invited to the fact that this statutory authority not 

only defines with some degree of specificity those information sources 

which should be drawn upon in order to assure an adequate information base 

for the assessment but further prescribes the criteria by which the 

assessment is to be made in determining the standards which should be set 

in order to abate "unnecessary aircraft noise." Note that the assessment 

required here cannot rely entirely upon scientific-technological evidence. 

Even what would be "technologically practicable" is unlikely to be sup- 

ported by a consensus among those informed on jet engine R&D, particularly 

But more 90 with respect to what can be done within given periods of time. 

troublesome questions arise with respect to the meaning of the non-techno- 

logical criteria such as "unnecessary aircraft How does one 

See NASA Release 69/21 of January 30, 1969, concerning contracts 90 

for the design, fabrication, and testing of experimental quiet jet engines. 

91A suggestion of the difficulties that can arise with the use of a 
standard such as "unnecessary aircraft noise" is considered in Wollan, 
"Controlling the Potential Hazards of Government-sponsored Technology," 
36 Geo. Wash. L.R. 1105, 1118, 1122 (1968) (Program of Policy Studies 
Reprint No. 2 )  wherein noise emission standards with reference to the SST 
might have been that which was "tolerable to the community," or that 
equivalent to "existing sub-sonic jets,"or "Start with the kind of plane 
you need, then drive the numbers (noise level) as low as you can possibly 
get them." - 9  Ibid p. 1124. 

Hugh Folk in The Role of Technology Assessment in Public Policy, 
December 1969, p. 6, sharply criticizes the present standard-setting process 
as inherently unfair to the public, who suffer from its inadequacies : . .it is inevitable that experienced experts will usually be 11 
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establish what "the highest degree of safety in. e .air transportation 

in the public interest" means? What is "economically reasonable"? 

Surely much more goes into this assessment than scientific and engineering 

judgment. The degree of harmful noise, physical or psychological, to 

various segments of the population, the economic costs of abatement at 

various levels, and the transportation inconvenience which might be in- 

volved in the abatement program are the more obvious of a complex of factors 

(conditions, predictions, and norms) which must be taken into account. 

When such elements of uncertainty exist, sharp differences of opinion 

inevitably arise since some segments of society benefit and others suffer. 

Why should we reasonably expect that such matters be determined without 

resort to some form of adversarial system and the opportunity for affected 

participants to state their positions? The evolution of this standards- 

setting process has thus far disclosed sharp differences of opinion among 

those participants affected. 92 

drawn from the interests involved in a problem. In many 
instances the experts will have created the problem. 
ASEB [Aeronautics and Space Engineering Board of the National 
Academy of Engineering] appears to be incapable of entertaining 
an idea injurious to air transport. Just as automobile execu- 
tives and engineers could not generate any interest in automo- 
tive safety, so these men cannot generate any interest in quiet. 
They perceive the problem in terms of 'tolerable noise,' as 
does the Federal Aviation Agency (which is well represented 
on the panel) which establishes standards slightly below that 
at which people complain vigorously, and thus keeps the public 
sullen but not mutinous.'' 

The 

92The conflict concerning aircraft noise abatement standards between 
the Air Transport Association representing the nationqs airlines, and the 
Airport Operators Council International is discussed in the "FAA to Issue 
Rules on Muffling Noise of Airliners," N.Y. Times, July 27, 1969, p. 66, col 1, 
See also Release of the Airport Operators Council International, May 20, 
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Decision points abound through the full process of technology assess- 

menteg3 In the initiating phase, for example, a mission-oriented agency 

will frequently have to select from among various potential technological 

projects those which will be recommended for authorization and budgetary 

support. The Office of Management and Budget has the recurring problem 

of deciding which proposals must be rejected, modified, or terminated as 

with the DOD Manned Orbiting Laboratory project. Relevant Congressional 

committees have the continuing task of deciding which of numerous proposed 

projects are timely or substantial enough for attention, and fro= among 

such projects those which necessitate a hearing. Even an essentially 

independent assessing mechanism has the decision of setting its agenda as 

to what technological applications should be analyzed. 94 Hence, decision 

1969, concerning a communication of this organization to the FAA relative 
to noise abatement standards. 

garding the related area of SST development: 
Cf. the statement of Micheal D. Reagan, supra n. 84, at 107; re- 

"Whether an SST is worth building at all is thus a question partly 
subject to quantitative analysis of costs and potential market and 
savings to airline customers through decreased travel time, but 
at least equally a matter of politics: who wants it how badly.'' 

See Chart A, Provisional Schematic of the Technology Assessment 93 

Function in Mayo, "The Management of Technology Assessment," Technolopy 
Assessment--The Proceedings of a Seminar Series (1969) (Program of Policy 
Studies publication), which suggests decision points in the assessment 
process. 

940ne example of the operation of the adversarial system in the 
initiation phase is the decision of the National Academy of Sciences not 
to undertake a "scientific study" of "hereditary aspects of our national 
human quality problems." 

social problems and as causes of racial differences in behavioral traits," 
the Academy voted not to undertake the study. 
"none of the current methods can produce unambiguous results," that it was 
not clear that major social decisions depend on such information," and, 

In response to a resolution to have the Academy 
determine the relative importance of environment and heredity as causes of I t  

Reasons given were that 

I 1  
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points involving elements of uncertainty (alternative interpretations of 

the situation or issue presented, and differences of opinion as to what 

judgment to make or action to take) are inextricably part of the technology 

assessment function. 

One type of assessment decision of paramount importance to appraisals 

of continuously developing technologies (such as Highway/Motor Freight 

Carrier applications) which are subjected to a sequence of assessments 

through time, is the scope of the social sub-system (social interactions 

and effects) which should be taken into account with a given as, cessment . 
Is it, for instance, sufficient to consider only the extent of physical 

wear and tear on the highway when the proposal is made to increase the 

maximum size and weight limits of motor freight carriers? 

one would need to know which factors have been adequately considered in 

past assessments and which are the more critical undetermined effects which 

should be examined in the current assessment. Our methods for making such 

decisions are ad hoc and unsystematic at best, even at the Congressional 

In such cases 

level. It is a slight 

the assessment systems 

exaggeration at most to state that we have neither 

nor the informational base to support rational 

according to NAS President Frederick Seitz, "that it is essentially impossi- 
ble to do good research in this field as long as there are such great social 
inequities. 
times." (NAS News Report, June/July 1969, p. 11.) 

At the opposite or terminal end of the R&D process are such decisions 
as that made by the Army for disposal of "nerve gas," including the "safe 
transport" of such toxic substances across country to ocean dumping grounds., 
Public and Congressional concern brought about the formation of National 
Academy of Sciences Panel "to assess Army plans for disposing of obsolete 
chemical warfare agents." 
even those seemingly technical or scientific, upon which uncertainty ex- 
isted. See N.Y. Times, June 29, 1969, 12E, cole 1. 

And such research is also so easily misunderstood in these 

Clearly, there were many aspects of this question, 
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decisions in such assessment contexts at this time, as the treatment of 

Senate bill S. 3658 during the 90th Congress persuasively demonstrated. 

The lack of an adequate assessment data base encourages unnecessary con- 

tentiousness and controversy as demonstrated by the propaganda embroilment 

between the AAA and the trucking interests during the House consideration 

of this proposal. 95 In other words, areas of potential agreement were in 

all probability eliminated by an inadequate process of assessment. 

The technology assessment function is a pervasive one. A s  previously 

noted, the variety of assessment sub-systems is vast, differing in objec- 

tives, authority, composition, capability, and processes of assessment. 

It should be evident that most assessment forums involved with techno- 

logical applications of any appreciable social consequence will be faced 

with situations of uncertainty in various factual dimensions such as 

feasibility and effects and with differing attitudes toward the preferred 

ordering of social values. The opportunity to introduce (or even require) 

some variation of the adversarial system as an extension to, and as a 

complementary technique of inquiry to, scientific method for a complete 

assessment seems clear enough. While there may be certain types of questions 

which should be addressed through the operations of scientific method there 

are others which should be addressed through the processes of full public 

discussion or through some variation of the adversarial system in assessment 

forums representative of segments of the public in some manner affected 

95 
See Mayo, supra, n. 93. A serious lack of assessment information in 

connection with the Santa Barbara oil blowout seems to have precipitated 
intensely conflicting viewpoints concerning this type of technological 
hazard. See "Offshore Oil: Channel Blowout Points Up Information Gap," 
Science, May 2 ,  1969, p. 530, 
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by an application. 96 

varying situations wherein some combination of these two modes of assess- 

ment and other techniques of inquiry are invoked. Modified forms of the 

adversarial system which provide for the utilization of scientific method 

and other techniques more substantial than sheer rhetoric are frequently 

employed. After all, the ultimate objective is to obtain the fullest 

possible relevant factual information and the optimum clarification of the 

social values involved. 

Between these polar positions are innumerable and 

In sum, it seems crucial to recognize that technology assessment is 

a process of evaluation and that an appreciation of this process is indis- 

pensable if the appropriate roles of scientific method and of the adversary 

process in technology assessment are to be understood. It is suggested 

here that a viable, effective, reliable technology assessment process can 

frequently, if not always, apply Lhe adversary process to advantage. 

process of evaluation can be shown by an Assessment Schematic having the 

This 

While uncertainty as to facts is considered in this paper to be a 96 

condition producing, or likely to produce, conflict and hence the intro- 
duction of some variation of the adversarial system into technology assess- 
ment, this does not necessarily mean that in specific instances with respect 
to particular facts, the resolution'of the dispute through adversarial 
procedures or by other means will contribute appreciably or at all to the 
adequacy of the assessment. 

See Department of Commerce Release of September 2 4 ,  1969, p. 5, 
address by Ass'istant Secretary of Commerce for Science and Technology, 
Myron Tribus, in connection with the effects of uncertainty in decision 
making. "(F)requently, incomplete information about the facts is sufficient 
for making meaningful decisions." 

broadly conceived, through the functioning of scientific pluralism, although 
this can not occur with large-scale projects. See Joseph D. Cooper, "More 
Problems of Instant Medicine," Saturday Review, June 3,  1968, pp. 56, 61; 
or the statement of Arthur Kantrowitz, supra, n. 71. 

Even use of the scientific method may be part of an adversary system 
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following components: 

1) Identification of Participants 

2) Perspectives of Participants 

3) Resources of Participants 

4 )  Influential Contextual Conditions and Trends 

5) Applicable Assessment Forums 

6) Strategies of Participants 

7) Alternative Outcomes 

8 )  Social Impacts of Alternative Outcomes 

By analyzing the assessment of a given technological application in this 

manner, a confident grasp of the process can be achieved. 97 

In most significant technological applications a variety of partici- 

pants will be involved. Such applications will have social benefits and 

social costs. It would seem a notorious fact that participants will almost 

invariably have different perspectives with respect to the application, 

that is, they will seek special. objectives, have different expectations, 

On this general approach to the analysis of legal-policy issues see 97 

Harold D. Lasswell, "Toward Continuing Appraisal of the Impact of Law on 
Society," 21 Rutgers L.R. 645 (1967). 

an excellent illustration of the relevance (and operations within each) of 
these basic categories (Participants, Perspectives, Resources, Conditions 
and Trends, Situations, Strategies, Outcomes, and Effects). Surely, few 
techniques of persuasion were overlooked by the contending participants in 
what, up to the final Congressional vote, should have been basically a 
technology assessment. 

-' Times June 29, 1969, E2, col. 6. See also "ABM Debate: Both Sides are 
Going to the People," N.Y. Times, April 6, 1969, E2, col. 5. 

inquiry into the assessment process, including limits on the adversarial sys- 
tem as a mode of information production and goal clarification and the nature 
of the claims/demands/pressures, relevant or irrelevant to the social merits 
of the ABM, brought t o  bear upon the critical assessment/decisional entity, 
the Senate. See M.Y. Times, July 20, 1969, E2, col. 6. 

The many-faceted debate over the merits of the ABM would seem to provide 

See "ABM Debate: Pressures Grow as the Issue Becomes Partisan," N.Y. 

The ABM controversy would provide excellent case study material for an 
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and varying alignments with other participants. Expectations, for ex- 

ample, will vary witn the resources of the participant, influential trends 

or other conditioning factors, and the character of the assessment forum. 

Demands can be characterized in terms of the degree to which they are 

inclusive (embracing a large scope of identifications with the demands of 

the other participants), or according to the degree to which they are 

exclusive (narrowly partisan). The popular image probably associates the 

demands of the supposedly non-partisan scholar as representing the most 

inclusive of interests in that his efforts are directed toward discovering 

truth" for the benefit of all mankind, whereas lawyer-client partisanship 

is considered to be the most exclusive since the paramount goal is to gain 

an outcome favorable to the client .98 

as formal authority, or on prestige and reputation, or on economic resources, 

or on the degree of enlightenment that can be brought to bear upon the 

assessment , 99 

I t  

Resources may be based on power such 

or in terms of skill in the presentation of claims, or in 

See Frampton, "Scientific Eclat and Technological Change: Some 98 

Implications for Legal Education," 63 Mich. L.R. 1423, 1426 (1965): 
"(T)individual client receives from the lawyer-advocate a 
capability for disinterested analysis and skillful articulation 
focused so as to illuminate in the particular conflict every 
facet of the client's asserted but challenged interests that 
supports a common interest. If that client's interests pre- 
vail on balance, society is ultimately served and the client 
is incidentally satisfied . I' 

99 

"The crucial point about knowledge today is that it is a strategic 
resource; and, as with all resources, the question becomes, Who 
will control it, who will make the necessary decisions about 
allocations?'' 

Consider the following statement by Daniel Bell in "The Balance of 
Knowledge and Power," Technology Review, June 1969, p. 39: 

See also the statement of Lynton Caldwell in "Managing the Scientific Super- 
Culture: The Task of Educational Preparation," 27 Pub. Adm. Rev, 128 (1967): 

The challenge to this generation is a consequence of the unprecedented I 1  

explosion of knowledge and of the means of its transmission. a e 

Knowledge was always powers but it was not always the central and 
controlling force in society. Today it is." 
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terms of the congruence of the participant's position with that of a 

broad community consensus on proper standards of rectitude. The 

participant will devise alternative strategies and select the one which 

seems best to apply his resources to the desired outcome in the particular 

forum. Forums will differ as to objectives, authority, composition, 

capability, and assessment procedures. 

Perspectives of participants are critical. The disinterested scientist 

may have as his objective a deliberate, unbiased total impact assessment 

of a given application. Yet he may still insist that a given mathodology 

is the appropriate one for the particular assessment and differ with his 

colleagues on what the most productive and reliable sources of information 

might be, including the qualifications and potential contributions of 

prospective participants. Dr. James B. Conant in his book Modern Science 

and Modern Man was not this charitable. He states: 

The notion that a scientist is a cool, impartial, detached 
individual is, of course, absurd. The vehemence of con- 
viction, the pride of authorship burn as fiercely among 
scientists as among any creative workers. Indeed, if they 
did not, there would be no advance in science. 
emotional attachment to one's point of view is particularly 
insidious in science because it is so easy for the propon- 
ent of a roject to clothe his convictions in technical 

But this 

language. Po0 

On the other hand, it is conceivable that the most ardent advocate will 

be more interested in a given instance in maintaining the continuity and 

effective working procedures of the assessment entity than he will be in 

pressing to the extreme for an outcome which maximizes his demands. This 

Conant, Modern Science and Modern Man (1952), p. 114. 100 
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will, of course, depend upon his perception of both the partisan stake 

and the public stake in an outcome other than the one most immediately 

favorable to him or his "client 

Nor can the perspective of the assessing entity itself be over- 

looked. Considerable bias may be shown toward some techniques of inquiry 

rather than others. This will, of course, differ with the assessing 

entity or the forum situation. Some assessment entities may wish to rely 

on supposedly disinterested studies, outside experts, and the experience 

of the assessing entity members. Others will be more disposed, for reasons 

of institutionalized procedures or because of a strong belief that en- 

lightenment results from the conflict of contending views, to favor a 

vigorous adversary proceeding. 

obtain adverse witnesses. 

But on occasion it may be difficult to 

Where the assessing entity has considerable 
101 

discretion in its choice of information sources it may simply ask: what 

information from what sources should be sought over and above the infor- 

mational resources of the entity itself? I O 2  The assessing entity will or- 

101 
See, for example, Luther J. Carter, "Planetary Exploration: How 

to Get by the Budget Cutters?", 158 Science 1025, 1027-8 (1967), on the 
difficiilty Congressional committees experience in finding non-NASA 
scientific witnesses relating to NASA's Dudget requests. 

lo2See Technical Information for Congress (1969), p. 518: 
"MODES OF INFORMATION GATHERING 

An unlimited number of different kinds of situations, processes, 
and devices can be conceived of as useful for congressional infor- 
mation gathering. 
received is influenced by the situation, and that different 
witnesses respond best to different situations. 
are suggested by observations drawn from the present case 

It is likely that the quality of information 

Two hypotheses 
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narily have knowledge of and accept consensus views on many aspects of the 

assessment Drocess by the equivalent of judicial or official notice. 
103 

A significant example of a contemporary application with high-level 

social implications is that of electric power generation by nuclear energy. 

It is anticipated that over the next twenty years approximately 250 new 

power installations will have to be built across the nation in order to 

provide for expanding energy demands. lo4 Energy requirements approxi- 

mately double every decade. About one-third of the new plants will be 

fossil-fueled, the remainder nwlear-fueled. This total investKent has 

been estimated at $80 billion. The social impacts, including environ- 

mental dangers which might arise with the operation of such plants, have 

study. One is that adversary proceedings tend to be more 
illuminating and produce more information than do consensus 
presentations. Another possibly useful hypothesis is that 
the more different modes of information gathering that are 
used, the more complete and satisfactory will be the informa- 
tion secured. Unfortunately, none of the cases (with the 
possible exception of the Salk vaccine and panel discussion) 
illustrates a deliberate attempt to structure an adversary 
proceeding. A valuable inadvertent instance, however, 
occurred in the drug testimony reported in the thalidomide 
case. The concluding case, concerning criteria for water 
resources projects, illustrates best the hypothesis as to the 
benefits of a variety of modes of information gathering." 

lo3This creates certain risks. A s  Kenneth J. Gergen put it in "Lost 
in the Shuffle: A Political Case History," 158 Science 896 (1967), re- 
viewing Rainwater and Yancey, "The Moynihan Report and the Politics of 
Controversy" : . . . (M)akers of public policy may be prone to distort, deny, 

defend against, selectively perceives and misinterpret both 
scientifically established fact and theory in order to maintain 
vested interests. If science stands in the way of programs or 
positions to which one is emotionally and socially committed, 
science is likely to be the loser. The negligible impact that 
the findings linking cigarette smoking to cancer have had on 
cigarette sales in the United States demonstrates that such re- 
calcitrance is not limited to the policy-making domain." 

lo4See generally the Wash. Post, Jan. 5, 1969, A7, Col. 1. 

11 
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been given much careful attention by the Atomic Energy Commission and 

other assessment entities, including a recent study by the Office of Science 

and Technology in cooperation with other Government agencies. Neverthe- 

less, proposals to construct new nuclear power plants continue to create 

sharp controversy. lo5 While we have substantial consensus knowledge of 

the performance characteristics and relationship between nuclear power 

plants and their environmental impacts, and the Atomic Energy Commission 

has investigated radiation hazards and adopted presumably adequate radia- 

tion safety standards, areas of uncertainty as to long-term impacts remain 

and provide a basis for serious disagreements. Hearings conducted by the 

Atomic Energy Commission on applications for construction permits for such 

plants offer excellent illustrations of the differing perspectives of the 

various participants involved. 

A recent public hearing by an Atomic Energy Commission Safety and 

Licensing Board on the application for a construction permit to the Baltimore 

Gas and Electric Company to install a $387 million nuclear-powered plant 

105 

Relevant to the complex of conflicting interests which may be in- 
See Editorial, Wash. Post, May 8, 1969, A18, col. 1. 

volved in the nuclear power plant controversy, consider extracts from 
"Minnesota Fights AEC on A-Plant," Wash. Post, Oct. 11, 1969, A3, col. 1, 
wherein it is stated that: 

The Nixon administration is facing a difficult new decision-- 11 

whether to back the state of Minnesota and its Republican 
governor in setting far tougher anti-pollution rules for 
nuclear power plants than the Federal government requires. 
Minnesota, in trying to do so,  is throwing a big scare into 
the U.S. Atomic Energy Conrmission and the entire power 
industry. . .Whether they compromise or not, this issue has 
aroused environmentalists--and foes of pollution, man's 
distortion of nature and what is considered 'the careless 
atom'--like almost no issue before it in this part of the 
country e 81 
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on the shores of the Chesapeake Bay in Calvert County, Maryland, provides 

a vivid illustration of the assessment process in operation and the inter- 

ests represented. Several influential participants were involved: the 

Utility, the Atomic Energy Commission, other Government agencies (Weather 

Bureau, Army Coastal Engineering Research Center, the Geological SurveyI 

the Coast and Geodetic Survey, and the Fish and Wildlife Service), the 

State of Maryland represented by the Public Service Commission and Board 

of Water Resources, a group of scientists from Johns Hopkins University 

and, of course, the press. lo6 While all the participants addressed the 

same forum situation, the perspectives, resources, and strategies of each 

differed. Two controlling conditions, perhaps better characterized as 

trends, existed: the rapidly increasing need for sufficient electrical 

energy to supply two million additional consumers of the Utility and the 

growing sensitiveness of segments of the public to the quality of the 

social and natural environment. These two conditions roughly reflected 

the basic value conflict. In contested cases, evidence is presented by 

representatives of the applicant, the AEC regulatory staff, and by wit- 

nesses called by the intervenors. lo7 

of the participants in terms of the Assessment Process. 

Brief attention will be given to four 

The Atomic Energy Commission has split and potentially divergent 

responsibilities with respect to nuclear power implementation, and hence 

multidimensional perspectives. In this connection Professor Harold P. Green 

lo6Wash. Post, April 19, 1969, A9, col. 1. 

lo7See Harold P e Green, "Safety Determinations in Nuclear Power 
Licensing: 
No. 1, Program of Policy Studies in Science and Technology, The George 
Washington University.) 

A Critical View," 43 Notre Dame Lawyer 633, 642 (1968) (Reprint 
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states: 

(T)he r egu la to ry  program is  adminis tered by t h e  very same 
agency t h a t  is  respons ib le  f o r ,  committed t o ,  and under very 
g r e a t  p o l i t i c a l  p ressures  t o  speed development of nuc lear  
power. 
t h e  AEC are t o t a l l y  separa ted  from t h e  AEC's  ope ra t iona l  and 
promotional func t ions  below t h e  level of t h e  Commission i t s e l f ,  
t h e  five-man Commission i s  re spons ib l e  equal ly  f o r  both phases 
of t h e  o v e r a l l  atomic energy program. 108 

Although t h e  l i c e n s i n g  and regula tory  activit ies of 

And f u r t h e r :  

(H)earings usua l ly  t ake  p l a c e  only a f t e r  t h e  p r e s t i g e  of t h e  
ACRS (Advisory Committee on Reactor Safeguards) is  i n  support  
of issuance of t h e  permit and t h e  AEC regula tory  s t a f f  i s  
committed t o  t h e  p o s i t i o n  t h a t  s a f e t y  s tandards  have been m e t  *log 

(T)he locus  of r egu la t ion  wi th in  t h e  AEC creates some b i a s  i n  
favor of technologica l  advance and g e t t i n g  more power r e a c t o r s  
i n  opera t ion  f a s t e r .  110 

While some may d i sag ree  wi th  Professor  Green's a n a l y s i s  of t h e  A E C * s  

r e a c t o r  l i c e n s i n g  procedures, i t  is  clear t h a t  t h e  Commission does have a 

p r ime  promotional i n t e r e s t  i n  nuc lear  power app l i ca t ions .  This p laces  

t h e  Commission i n  c l o s e  a s s o c i a t i o n  wi th  t h e  U t i l i t y .  Hence, i f  e i t h e r  t h e  

ACRS o r  t h e  AEC r egu la to ry  s t a f f  is  not  s a t i s f i e d  wi th  t h e  s a f e t y  aspec ts  

of t h e  a p p l i c a t i o n ,  "the app l i can t  w i l l  i n  a l l  l i ke l ihood  withdraw i ts  

application."112 Of coursep  t h e  resources  of t h e  AEC are ext raord inary  

when measured i n  t h e  combined terms of formal a u t h o r i t y ,  p r e s t i g e ,  t echn ica l  

lo81bid '3 p. 649. i091bid .' p. 642. "'Ibid .' p. 651. 

'"In t h i s  connection see speech by James T. Ramey, Commissioner, U.S. 
Atomic EneKgy Commission, "AEC's  Role i n  National E l e c t r i c  Power Policy," 
before  Federal  Bar Association, Washington, I). C , ,  October 16,  1967. AEC 
Release of October 23,  1967, No, IN-827. 

See Green, supra ,  n e  107, p. 642. 
112 
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expertise, and a constantly accumulating experience. 

The Utility had as its objective the need to provide adequate ser- 

vices to its consumers as well as to improve the economic position of the 

Company. Its resources were substantial, including its position as a 

source of an indispensable public service, its financial standing, its 

initial investment in the project which included planning, research and 

development, and site excavation, and its experience in electric power 

generating activities. The generally recognized need for additional 

electric power was a condition clearly in its favor. This factcr took on 

additional significance in view of the close identification of the Utility 

and the AEC in furtherance of this same purpose. The strategy of the 

Utility was simply to translate its resources as noted into arguments in 

support of the construction while minimizing the alleged environmental 

dangers asserted by opponents. Professor Green describes the general 

context here presented as follows: 

Each reactor should be recognized as the immense potential 
risk it is. It should be recognized that whether or not 
undue risk" to the health and safety of the public exists 
can never be a matter of all black or all white. Further, 
it should be recognized that the degree of risk that the 
public is called upon to assume is basically a function of 
the utility's economics. In many instances, the risk can 
be reduced by selection of a more remote site. In every 
instance, the risk can be reduced through incorporation of 
additional, though costly, engineering safeguards. 113 

I 1  

This rationale leads to the plausible conclusion that the Utility was 

interested in making the minimum economic outlay compatible with the 

113 
Ibid., p. 655. 
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11114 requirement of avoiding "undue risk. 

The State of Maryland found itself in an extremely uncomfortable 

position of attempting to reconcile a wide diversity of conflicting de- 

mands. Not only did the Maryland-based Utility insist on the plant, but 

its construction was vigorously urged by many Calvert County economic 

development groups who envisaged an additional $2.5 million annually in 

tax revenues. On the other hand, three State departments--Health, 

Water Resources, and Chesapeake Bay Affairs--urged further research on 

potential effects on the Bay before approval of the construction permit. 116 

In order to extricate himself from this knotty situation, Governor Mandel 

appointed a 17-member commission to study the potential air and water 

pollution that might result from nuclear-fueled plants. 117 While it was 

suggested that the study panel's report could result in the State's refusing 

an operating permit to the Utility, a newspaper report stated: 

The Panel chosen. . .consists mainly of businessmen, 
industrialists, academicians and state officials. It 
includes no one associated with any private conservation 
group. Eaton (the Chairman of the Governor's Science 

See continuing half-page ads in the Wash. Post and Wash. Evening Star 114 

during summer and fall of 1969 by the Baltimore Gas and Electric Company, 
~~ 

extoliing the virtues of Calvert- Cliffs and nuclear power. One ad appeared 
in the Wash. Star on October 7, 1969, D8. A news story in the Wash. Post, 
October 16, 1969, B7, col. 2 ,  quotes a vice-president of the Baltimore Gas 
and Electric Company to the effect that the Company had spent $151,000 
through September 30, 1969, to offset criticism and to attempt to allay 
public fears about Calvert Cliffs nucJear plant. 

See Wash. Evening Star, May 13, 1969, B1, col. 3. 115 

1 1 7  
L.& I Wash. Evening Star, July 10, 1969, B2, col. 2. 
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Resources Advisory Board) s a i d  t h a t  conse rva t ion i s t s  had 
been excluded because he f e l t  "they would prejudge t h i s  

11118 matter. 

I n  t h e  meantime Baltimore G a s  and Electric w a s  granted a p rov i s iona l  con- 

s t r u c t i o n  permit by t h e  AEC f o r  t h e  proposed plant.'l9 

But d i f f e r i n g  perspec t ives  i n  t h e  Calvert C l i f f s  hear ing w e r e  no t  

l imi t ed  t o  t h e  foregoing p a r t i c i p a n t s .  The f i r s t  paragraph of a Washing- 

ton  Evening Star s t o r y  on t h e  hear ings  reads: 

S c i e n t i f i c  expe r t s  are bombarding an Atomic Energy Com- 
mission panel wi th  c o n f l i c t i n g  testimony on p o t e n t i a l  
hazards of a proposed nuc lear  power p l an t  on t h e  Chesa- 
peake Bay. 120 

The s c i e n t i f i c  wi tnesses  c a l l e d  by the.Baltimore G a s  and Electric Com- 

pany t e s t i f i e d  t h a t  t h e  opera t ion  of t h e  p l an t  would pose "no undue r i s k  

t o  the  h e a l t h  and s a f e t y  of t h e  public."121 But a r e p o r t  prepared by 

seven s c i e n t i s t s  a t  Johns Hopkins Univers i ty  f o r  t h e  Chesapeake Bay Pro- 

t e c t i o n  Associat ion found t h a t  t h e  p l an t  would be a "hea l th  and environ- 

mental hazard t o  t h i s  and succeeding generations.  While t h e  Johns 

Hopkins s c i e n t i s t s  f e l t  t h a t  r a d i a t i o n  emitted from t h e  p l a n t  would create 

a r i s k  of gene t i c  de fo rmi t i e s  i n  t h e  o f f sp r ing  of seafood eaters, a 

s c i e n t i f i c  consul tan t  t o  t h e  U t i l i t y  i n s i s t e d  t h a t  "it would r e q u i r e  an 

ind iv idua l  t o  eat a m i l l i o n  and a ha l f  pounds of f i s h  a year"123 from t h e  

118Wash. Pos t ,  J u l y  11, 1969, C4, col .  1. 

119 
Wash. Evening S t a r ,  J u l y  1, 1969, B5. 

l2'Wash. Evening S t a r ,  May 13, 1969, B1,  c o l e  3.  

l 2 I I b i d .  
122 

Ib id  a - 
123 

Wash. Pos t ,  May 14,  1969, D1, col .  1. 
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waters of t h e  Chesapeake Bay i n  order  t o  raise t h e  chances f o r  developing 

cancer o r  o the r  d i seases .  

testimony s t a t e d  t h a t  "much of what both s i d e s  contended about long-range 

A Washington Post r e p o r t e r  covering t h i s  

r a d i a t i o n  hazards admittedly w a s  t h e o r e t i c a l  and t h e  need f o r  more f a c t s  

w a s  emphasized. 11124 

Provis ions  f o r  publ ic  hearings as i n  t h e  Atomic Energy Commission 

l i c e n s i n g  procedures are, of course,  a recogni t ion  t h a t  d i v e r s i t y  of 

perspec t ives  do o r  may e x i s t  i n  technology assessments. Surely some 

v a r i a t i o n  of a d v e r s a r i a l  procedures i s  t o  be expected i n  such hear ings ,  

1 2 5  however e n e r g e t i c  t h e  e f f o r t  t o  mute t h e i r  conten t ious  q u a l i t y .  

125 
To t h e  e f f e c t  t h a t  pub l i c  r e a c t i o n  t o  t h e  t h r e a t  by nuc lear  power 

p l a n t s  t o  despo i l  t h e  environment w i l l  grow i n  i n t e n s i t y  see Wash. Pos t ,  
October 29, 1969, A6, co l .  I; see a l s o  Victor Cohn, "Public F ights  A- 
Power" i n  t h e  Wash. Pos t ,  October 19,  1969, B1, co l .  1; see a l s o  e d i t o r i a l  
on "Energy f o r  Man and Environmental Pro tec t ion"  i n  Science, October 31, 1969. 

i n t e n s e  i n t e r p l a y  of c o n f l i c t i n g  i n t e r e s t s  see Andrew Hacker, "Pressure 
P o l i t i c s  i n  Pennsylvania: The Truckers vs. The Railroads," i n  The Uses 
of Power (Weston, ed. 1962), p. 323. The manner i n  which va r ious  p a r t i c i -  
pants  made use  of t h e  so-called "Maryland Road T e s t "  d a t a  concerning damage 
of heavy motor carriers t o  highways is  i l l umina t ing .  

f l e c t e d  i n  t h e  Ca l i fo rn ia  proposal t o  p r o h i b i t  t h e  use  of DDT i n  t h e  state 
a f t e r  December 31, 1971. 
t h e  Wash. Pos t ,  J u l y  20, 1969, F3, co l .  1. This b i l l  w a s  defeated i n  t h e  
Assembly a f t e r  numerous wi tnesses  r ep resen t ing  t h e  state's $4.5 b i l l i o n  
a g r i c u l t u r e  indus t ry  s a i d  "it could not  surv ive  a cos t -pr ice  squeeze without  
use of DDT." Wash. Pos t ,  J u l y  30, 1969, A2, co l .  5, See a l s o  Wash. Post,  
May 4, 1969, B1, "DDT: Boon t o  Man--Or Bane t o  Our Environment?" 

Concern over nuc lear  device  t e s t i n g  is presented i n  "Rumbles Over 
Atomic T e s t s  i n  Nevada," N.Y. T i m e s ,  Apr i l  6, 1969, E12,  c o l e  1, and 
"About 355 of 'Those Things' Have Exploded i n  Nevada,'' N.Y. T i m e s  Magazine, 
J u l y  27, 1969, p. 6. 

For an i n t e r e s t i n g  d iscuss ion  of a notor ious  case wherein t h e r e  w a s  an 

The va r ious  i n t e r e s t s  represented  i n  t h e  DDT controversy are re- 

See "Hot Battle Over DDT Looms i n  Cal i forn ia ,"  

The continuing c o n f l i c t  over t h e  supersonic t r a n s p o r t  is  r e f l e c t e d  i n  
"SST: A Cont rovers ia l  P ro jec t  Moves Inexorably Ahead," N.Y. T i m e s ,  Septem- 
be r  28, 1969, 8 E 3  co l .  6. 

Consider among innumerable articles on t h e  ABM controversy,  t h e  review 
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VIII. Adeq,uacy of Assessment Performance 

It would seem that the outcome of an assessment in support of the 

final authoritative decision (as contrasted with the limited appraisals 

of the various assessing mechanisms constituting the relevant assessment 

system) should be a comprehensive and explicit appraisal of the social 

impacts of the technological application involved. The previous discussion 

has attempted to emphasize, however, that in the actual process of assess- 

ment, outcomes based wholly or approximately on quantifiable factors are 

seldom obtainable. Further, participants in the process have differing 

perspectives and utilize various strategies depending upon their resources 

and the character of the forum to influence the outcome of the assess- 

ment. Even a supposedly impartial assessment entity, designed to provide 

the decision arena with a comprehensive evaluation of the impacts of the 

in the Book Review Section of the N.Y. Times of June 29, 1969, p. 3, by 
J . P .  Ruina, of the book, ABM: An Evaluation of the Decision to Deploy an 
Antiballistic Missile System (Chayes and Wiesner, eds. 1969). 

Controversy has raged and will probably continue with respect to the 
notion of a %ational data bank." See "National Data Bank: Its Advocates 
Try to Erase 'Big Brother' Image," Science, January 10, 1969, p. 160. 

scientists and physicians €or years. 
in the Saturday Review, May 3, 1969, p. 57. This long-standing controversy 
over fluoridation provides an excellent case study in the operation of the 
technology assessment process. See Wollan, "Controlling the Potential 
Hazards of Government-sponsored Technology," 36 Geo. Wash. L.R. 1105, 1125 
(1968) (Program of Policy Studies in Science and Technology, Reprint No. 2). 
See also Joshua Lederberg, "Revived Controversy Over Fluoridation Points Up 
Our Basic Lack of Knowledge," Wash. Post, March 15, 1969, All, col. 1. 

and a highly controversial one at that. 
Hazards Agency Could Regulate Gun Sales," Wash. Post, April 20, 1968, A13, 
col. 5. 

The effects of fluoridation has been a matter of dispute among 
See "Fluoridation and 'New Facts,"' 

Even gun control can be seen as a problem of technology assessment-- 
See Joshua Lederberg, "New Civil 
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application on the social sub-system posited for examination, would 

likely be only one of multiple participants in the ultimate decision 

arena, as for example, in a regulatory agency rule-making procedure or 

in a Congressional hearing. It should be expected that the perspective 

of such an entity would differ from that of other participants and that 

any special influence it might exert on the final decision would result 

from its respect position gained through the full disclosure of its de- 

cisional processes, the thoroughness of its analyses, and the dependa- 

bility of its assessment outcomes. 

Assuming the foregoing situation, it does not seem advisable to 

characterize the preferred assessment outcome as "objective" in the sense 

that this term might denote the attainment of a demonstrably conclusive 

right answer'' to an assessment outcome. It would seem more appropriate, I t  

and accurate, to think in terms of the Adequacy of the Process of assess- 

ment rather than in terms of the Objectivity of the Outcome. The notion 

of adequacy can be reduced to various component operations which are to 

some extent susceptible to measurement. Of course, certain qualitative 

elements will always shape one's appraisal of the adequacy of particular 

assessments, as for instance, the confidence in the membership of the 

assessing entity o r  the performance reputation of the entity itself based 

on previous experience. Further, it seems necessary to recognize that the 

outcome of an assessment will not beta "neutral" product. 

pose of an assessment outcome is to provide an input into subsequent action 

decisions. However, a characteristic of an adequate assessment would be 

absence of a edisposition on the part of the assessing entity as to the 

The whole pur- 
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126 outcome of the assessment. 

The adequacy of an assessment can be expressed in terms of the Informa- 

tion Selection Operations and the Decisional Procedural Operations of the 

assessment entity. The following criteria have relevance to Information 

Selection. .12 7 

1) Availability and timeliness of data 

2) Economy of data (cost of obtaining as related to value) 

3) Dependability (accuracy, reliability) 

4) Comprehensiveness (contextuality, systematic) 

5) Openness (opportunity for participation) 

The adequacy of the application of such information to the assessment 

process can be measured in terms of the attention to and quality of analysis 

of the following operations in the Decisional Phase: 128 

This problem is important for Arthur Kantrowitz's "Proposal for 
126 

an Institution for Scientific Judgment," supra, n. 64. . . .(T)here is no solution of the problem, discussed above, of I 1  

combining the highest level of expertise with lack of prejudice 
except the solution arrived at centuries ago in the similar legal 
problem. 
them to marshal1 the arguments for one side of a question, one can 
call on the services of people who have gone most deeply into a 
particular subject and who have in the course of this work arrived 
at a point of view. Such advocates, in addition to presenting their 
side of the case, can be very useful in criticizing the cases made 
by opposing advocates. The requirements of the judges, on the other 
hand, is simply that they must clearly understand the rules of 
scientific evidence, have no intellectual or other commitments re- 
garding the matters before them, and, finally, have the mature 
judgment needed to weigh the evidence presented." 
127 

If one insists only on expertise in advocates and expects 

See Jones, Systems Approaches to Multi-Variable Socioeconomic 
Problems: An Appraisal, (Staff Discussion Paper 103, Program of Policy 
Studies in Science and Technology, The George Washington University, 19681, 
pp. 23-24. 

128See Mayo and Jones "Legal-Policy Decision Process : Alternative 
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1) Specification of the social objectives to be 
achieved by the proposed technological applica- 
t ion 

2) Controlling Contextual Factors: 

Objectives and authority of the assessment forum 
Demands of participants 

0 Resources available 
e Relevant institutional framework 

Customary practices in the social context 
Influential trends affecting the implementation 
of the proposed application 

3) Consideration of alternative proposals designed to 
achieve the same or similar social objectives 

4 )  The projection of the probable outcomes of each 
alternative proposal 

5) The prediction of specific consequences of each 
outcome 

6) Cost/Benefit assessments of the alternative proposals 
in terms of an explicit scheme of social norms 

These criteria, or a similar scheme of criteria of adequacy more 

suitable for particular types of assessment contexts, can be applied 

to the performance evaluation of 1) a specific assessment, taking into 

account the various constraints which may limit the scope of the assess- 

ment; or to the evaluation of the adequacy of 2) a Total Impact Assessment, 

whether performed at a given point in time by one assessment entity or by 

an aggregate of assessment entities through a period of time. 

Thinking and the Predictive Function,'' 33 Geo. Wash. L.R. 320, 349, 351 
(1964) e 
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IX. Applicability of Adversarial System to Technology Assessment 

As a general proposition it can be stated that any methodology, pro- 

cedure or technique which increases the adequacy of the identification of 

effects (scope, intensity, and persistence) of a technological application 

and which clarifies the social norms against which the desirability or 

undesirability of such effects can be measured has a legitimate function in 

the technology assessment process. 129 

can therefore be measured by the degree to which it contributes to the 

execution of  the operations encompassed in the concept of Adequacy. 

The utility of any mode of inquiry 

Scientific method is indispensable as one means of producing relevant 

data; but as a method of inquiry it clearly does not satisfy all of the 

data requirements for the technology assessment process as defined herein. 

While the operations of scientific method are essential in establishing 

cause and effect or probability relationships and in projecting trends, 

even in contributing to the data required in comparing alternative projects, 

it has relatively little direct contribution to goal clarification. One 

must not dismiss, however, the contribution that scientific operations do 

The following statement of Dean Don K. Price in The Scientific 129 

Estate (1965) p. 272f would seem of relevance in this connection: 
Though science has given mankind greater certainty of 11 

knowledge, it has gained that certainty by renouncing the 
concern for purpose that must remain at the heart of 
politics and administration--in both practice and their 
theory. e . 
The case for the mutual independence of the several disci- 
plines does not depend mainly on the objective validity of 
the ways by which they acquire and verify knowledge. 
depends even more on the political value of maintaining free 
competition and free mutual criticism in the search for truth." 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

It 
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make in the appraisal of impacts of existing applications. Such data is 

relevant to goal clarification in the sense that it forces reexamination 

of  posited goals to determine if the means employed are in fact achieving 

the goals sought or if goals supposedly sought are the objectives actually 

desired after the implications of such objectives are made explicit by 

scientific investigation of effects, thus, in effect, contributing to the 

selection, as well as clarification of goals. 130 

As scientific method reaches its limits of utility, some variation 

of the adversarial system will usually be introduced. But the Formal 

Adjudicatory Model of adversarial system is not a wholly satisfactory 

model of the technology assessment process either, even though it com- 

bines both factual determination and normative resolution. 131 Yet there 

13'Consider this statement of Enunanuel G. Nesthene, supra, n. 1, 

"We used to scorn the mind of the military man as rigid, yet 
p. 101: 

he has proved remarkably flexible. In less than twenty years, he 
has learned that science, which began by giving him new means 
to his old ends, has ended by giving him a new set of ends. Science 
has changed his old business from soldiering to a much broader con- 
cern with national security affairs. 

toward changing one's ends. The question is not whether the ends 
will change, but when and how, and the manager's principal atten- 
tion--whether he is managing a business, a government, o r  an 
international negotiation--must be on the first signs of change 
in the ends he thought he was heading for when he began." 

e .To turn to science as a means is to take the first step 

See with reference to the general point, Harold L. Korn, "Law, 131 

Fact and Science in the Courts," 66 Columbia L.R. 1080 (1966): 
"CONCLUSION 

"Adjudication faces an institutional setting for 'fact- 
determination' that seems on its face at war with the kind of 
aspirations that science can entertain in pursuit of the truth. 
Built into the system is an extreme tolerance for low-accuracy 
results, A mere 'preponderance' of the evidence--probability 
greater than fifty percent--normally suffices to establish a fact 
as true for the purpose of the litigation, and latitude exists to 
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are characteristics of the adversarial system such as the motivation en- 

gendered in the participants to present the full data to support a position 

and to carefully scrutinize the positions of other participants which 

definitely can contribute to the satisfaction of the various operations 

set forth in the Adequacy Performance Model suggested. 

jective must be to utilize scientific method, the adversarial system and 

other modes of inquiry to the greatest degree possible in order to optimize 

the criteria of adequacy. 

That adversarial system in some form will probably be introduced into 

Henceg the ob- 

the assessment process 

versarial practices in 

is evident. 132 However, the inevitability of ad- 

certain assessment forums is not necessarily conclusive 

sustain jury verdicts that are erroneous in the eyes of the court 
even under this broadly permissive criterion. Much pertinent 
data is excluded because of policies that the law deems para- 
mount to ascertainment of the truth in adjudication, or under 
rules designed to screen uneducated nineteenth century juries 
from evidence that they might overvalue. The evidence that is 
admissible is gathered and presented in an adversary setting under 
the result-oriented aegis of the parties; and the tribunal is 
supposed to base its decision (apart from matters which may be 
'judicially noticed') solely on the evidence so produced by the 
parties of its own." 

It is an important question to what extent this institu- 
tional setting properly imposes limits on the goals that may 
meaningfully be pursued in seeking improved technical decision- 
making. To some extent the justifications for so structuring the 
traditional trial process may be unconvincing as applied to scien- 
tific and technical issues." (Ibid., p. 1115.) 

"However they are viewed, it is clear that inherent limitations 
of the judicial process require that the major stresses of scien- 
tific and technological advance be borne by legislative and ad- 
ministrative innovation." (Ibid., p. 1116.) 

11 

132A strong impression of the "inevitability" of the assertion of 
partisan claims in various technology assessment forums is provided by 
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of the desirability of such practices, at least in the manner in which 

the adversarial system is sometimes employed by particular participants. 

With respect to the technology assessment process, adversarial system 

must be appraised in terms of its utility as a mode of inquiry which 

contributes to the operations of the Adequacy Performance Model. Profes- 

sor Arthur S. Miller advances a cogent criticism of the adversary system 

as it operates in the judicial system: 

That deficiency of "ad hocery"--former Bureau of the Budget 
Director Charles Schztze's term--may be seen quite clearly 
in the lawyers' desire to judicialize human affairs. 
only view the adversary system of litigation (which deliberately 
casts witnesses in partisan roles and expects them to be par- 
tial in their testimony) as a proper method of settling dis- 
putes, but tend to look on it as the sine qua non of any 
situation. But litigation does not suffice when the problems, 
in Aristotle's classification, concern distributive justice 
rather than corrective justice. As government moves ever 
more into a system of planning, the adversary system simply 
will not cope with the needs. 

They not 

- - 

There is, furthermore, nothing in the intellectual equip- 
ment of the usual judge to make him knowledgeable about 
many of the problems now brought before courts and those 

be said for the average lawyer. (Administrators, on the other 
hand, are supposed by definition to be endowed with technical 
expertise, a notion that has been badly oversold in this 
country.) As a consequence, judges cannot base wise decisions 
on the information brought to them by contending litigants. 
Accordingly in the past they have tended to abdicate deci- 
sional responsibility to administrators--just as legislators 
have 

quasi-courts," the administrative agencies. The same may 11 

The adversary system, in sum, is based on two premises: first, 
that the lawyers and judges are competent in the matters dealt 

Wollan, The Process of Setting Safety Standards in the Courts, Congress, 
and Administrative Agencies, Part III-Summary and Conclusions, (Program of 
Policy Studies Staff Discussion Paper 204, 1968). Conversely, the proba- 
bility of attaining "rigorous objectivity" in the assessment function is 
minimized, 
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with, and second, that the system can provide enough of the 
right ;3se of data to make viable decisions. 
valid. 

Neither idea is 

It is clear that adversarial system is discouraged in certain assess- 

ment forums or by particular assessment entities. In other words, ad- 

versarial system is not viewed as a positive mode of inquiry for the 

purposes of certain assessment entities. This seems to be the case with 

the National Transportation Safety Board. This Board is an unusual type 

of assessment entity, the Department of Transportation Act specifically 

stating that in the exercise of its function the Board is charged with a 

continuing review of the safety situation with respect to all modes of 

133Arthur S. Miller, supra, n. 31, p. 40. These criticisms focus on 
the competency of the advocates and decision-makers to resolve scientific 
and technological questions. Even in regard to traditional courts Miller, 
ibid., p. 4 2 ,  acknowledges that: 

"At the very least they could study the problem of making judges 
and other legal decision-makers more competent. One way to accom- 
plish this would be for panels of experts to be made available to 
the judges. This is done in Great Britain, with respect to the 
Restrictive Practices Court (a court that deals with Britain's 
counterpart of the antitrust laws); there economists are on the 
staffs of the judges. Further, judges and administrators dealing 
with scientific-technological issues should have available person- 
nel who could forecast the impact of projected decisions." 
Cf. the statement of Arthur Kantrowitz, supra, n. 126. 
More difficult to cope with is the view that people, particularly 

educated people such as scientists and engineers, should be able to cooper- 
ate to their mutual benefit in achieving common goals rather than competing 
for individual benefit and individual goals. 

Perhaps this is a consequence of the affluence of science over the 
past 30 years. But as Representative Emilio Q. Daddario (D-Conn.) pointed 
out in "Congress faces Space Policy," Bulletin of the Atomic Scientists, 
May 1967, p. 11, at 15, in reference to DOD and NASA cooperation in 
space ' I .  e .if the budget squeeze became tight enough, some individuals 
normally willing to recognize complementary spheres might become more 
partisan." 
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transportation. 134 

of its functions, powers, and duties, shall be a .independent of the 

Secretary and other offices and officers of the Department." 

of the Act prescribes that the Board shall have responsibility for de- 

The Act further states that the Board, in the exercise 

Section 5(b) 

termining cause or probable cause and reporting the facts, conditions, and 

circumstances of accidents investigated under authority transferred to the 

Secretary of Transportation. 135 Reports and recommendations of the Board, 

as well as special studies, must be made public. The Board is concerned 

with obtaining the fullest possible information. It is not concGrned with 

authoritative determinations of placing fault or assessing legal liability. 

Its findings are not admissible in court. In order to obtain the most 

candid and uninhibited evidence feasible it has discouraged adversarial 

procedure. Nevertheless, the Board does attempt to establish probable 

134Public Law 89-670, 89th Cong., H.R. 15963, October 15, 1966, 80 
Stat-931, An Act to Establish a Department of Transportation, and for 
other purposes. See Section 5: National Transportation Safety Board. 
See also Annual Report to Congress, 1967, of the National Transportation 
Safety Board. 

The Board is authorized, for example, to: 135 

Make recommendations to the Secretary concerning rules, 
regulations, and procedures for the conduct of accident in- 
vestigations. 

pipeline accident investigations as the Board deems necessary 
or appropriate. 

"Conduct special studies on matters pertaining to safety 
in transportation and the prevention of accidents. 

"Make recommendations to the Secretary which will, in its 
opinion, tend to prevent transportation accidents and promote 
transportation safety. " 

VI 

"Initiate on its own motion, or conduct rail, highway, or 

See Annual Report to Congress,l967 of the National Transportation 
Safety Board, p .  2. 

136This is the impression gained by the writer in discussing investi- 
gatory procedures with persons cognizant of the Board's operations. See 
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cause and t h i s  f i nd ing  is  obviously r e l a t e d  t o  f a u l t  and l i a b i l i t y ,  

H e r e  t h e  acc ident  has  occurred. L i a b i l i t y  f o r  c e r t a i n  p a r t i e s  and 

remedies f o r  o the r s  p o t e n t i a l l y  exists. The Board's recommendations have 

been genera l ly  accepted; thus,  i t s  assessments e f f e c t i v e l y  c o n t r o l  o f f i c i a l  

dec i s ions ,  Various p a r t i c i p a n t s ,  t he re fo re ,  have a s t a k e  i n  i t s  f ind ings  

o r  may th ink  they do. This encourages a s e l f  i n t e r e s t ,  p a r t i s a n  approach 

which may i n h i b i t  f u l l  d i s c l o s u r e  of f a c t s .  But i n  such circumstances,  

why should i t  be expected t h a t  t h e  adve r sa r i a l  system would not  c reep  i n t o  

t h e  f a c t u a l  i nves t iga t ions  by t h e  Board? One might f u r t h e r  ask: Why 

shouldn ' t  such procedures be  accommodated t o  soae degree a t  least? 

Another assessment context  i n  which an at tempt  has  been made t o  de- 

emphasize a d v e r s a r i a l  procedures i s  discussed by Professor  Harold P. Green 

i n  h i s  art icle:  "Safety Determinations i n  Nuclear Power Licensing: A 

Cr i t ica l  View."137 I n  the  au tho r ' s  view t h e  pub l i c  or  a f f ec t ed  segments of 

Charles Yarborough i n  t h e  "Crash Inquiry Innovation," Wash. Evening S t a r ,  
October 28, 1969, A9, co l .  6 ,  wherein it is s t a t e d  khat i n  t h e  invEst iga t ion  
of  t h e  Indianapol i s  mid-air c o l l i s i o n  tragedy " the NTSB w i l l  not  only si t  
as a f u l l  membership but  t h a t  another  procedural  precedent w i l l  be de- 
par ted  from: Witnesses,  he re to fo re  sub jec t  t o  quest ioning by b a t t e r i e s  of 
t echn ica l  expe r t s ,  w i l l  be in t e r roga ted  only by Board Members." 

137Harold P.  Green, "Safety Determinations i n  Nuclear Power Licensing: 
A Cri t ical  View,"  43  Notre Dame Lawyer 633 (1968) (Reprint No. 1, Program 
of Pol icy  S tudies  i n  Science and Technology, George Washington Universi ty . )  

Perhaps some s c i e n t i s t s  and engineers  would f i n d  t h e  fol lowing extract 
from F e l i x  S. Cohen, op. c i t .  supra ,  n. 42,  congenial  t o  t h e i r  temperament. 
I n  addressing t h e  t o p i c  of The Paradoxes of J u d i c i a l  Logic, he asks:  
Lawyers L i a r s ?  and states i n  p a r t :  

A r e  

"How t h e  e d i f i c e  of j u s t i c e  can be  supported by t h e  e f f o r t s  of l iars 
a t  t h e  bar  and ex-liars on t h e  bench is one of t h e  paradoxes of 
l e g a l  l o g i c  which the  man i n  t h e  street has  never solved. 
ske tch  of 'Two Lawyers' by Daumier st i l l  expresses  t h e  accepted 
pub l i c  view of t h e  l e g a l  profess ion .  So, too,  does t h e  o f t - to ld  

The b i t t e r  
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t h e  pub l i c  do no t  have an adequate opportuni ty  t o  review t h e  considera- 

t i o n s  t h a t  go i n t o  t h e  l i c e n s i n g  process  nor  t o  con te s t  t h e  determinat ions 

made.138 One of h i s  more pungent s ta tements  f o r  our  present  ana lys i s  re- 

lates t o  t h e  Atomic Safe ty  and Licensing Boards of t h r e e  members, two of 

whom must be t echn ica l ly  q u a l i f i e d  members of "recognized c a l i b e r  and 

139 
s t a t u r e  i n  t h e  nuc lear  f i e ld" :  

Clear ly ,  t he re fo re ,  t h e  boards do not  base t h e i r  determina- 
t i o n s  s o l e l y  upon t h e  evidence wi th in  t h e  four  corners  of  t h e  
record.  The evidence is  weighed and assessed i n  t e r m s  of t he  
knowledge, experience,  and b i a ses  of t h e  expert  members of t h e  
board. Moreover, t h e  hear ing procedures themselves have been 
s i g n i f i c a n t l y  de- judic ia l ized  on t h e  theory t h a t  " t r ia l - type" 
proceedings are not  appropr ia te  f o r  t h e  development of scien-  
t i f i c  and t echn ica l  information concerning s a f e t y  and a l s o  t o  
accommodate t h e  procedures t o  t h e  temperaments of t h e  s c i e n t i s t s  
and engineers  who t e s t i f y  and si t  on t h e  boards. 140 

A major impl ica t ion  of t h e  foregoing i s  t h a t  concerted e f f o r t s  have 

been made t o  l i m i t  a d v e r s a r i a l  proceedings i n  nuc lear  power l i cens ing ,  

no doubt w i th  t h e  b e s t  of i n t e n t i o n s  s i n c e  t h i s  process is  viewed by 

nuc lear  s p e c i a l i s t s  and e n t h u s i a s t s  as e s s e n t i a l l y  a s c i e n t i f i c - t e c h n i c a l  

matter. The Price-Anderson A c t  of 1957 provided t h a t  a mandatory hear ing 

be held on every app l i ca t ion  f o r  a l i c e n s e  f o r  a nuc lear  power r e a c t o r ,  141  

s t o r y  of  Satan 's  r e f u s a l  t o  mend t h e  pa r ty  w a l l  between Heaven 
and H e l l  when i t  w a s  h i s  t u r n  t o  do so ,  of S t .  P e t e r ' s  f r u i t l e s s  
p r o t e s t s  and t h r e a t s  t o  b r ing  s u i t ,  and of Satan 's  crushing 
comeback: 'Where do you t h i n k  you w i l l  f i n d  a lawyer?'" 

138Green, supra,  n. 107, pp. 652-653. 13'Ibid -* ' p .  643. 

14'Ibid. Soc ia l  s c i e n t i s t s  are apparent ly  more w i l l i n g  t o  accept  t h e  
analogy of a t r i a l  t o  c r i t i ca l  reviews of  t h e i r  e f f o r t s .  
Carl Stover ,  "Industry,  Technology, and Metropolitan problems," 27 Pub. Adm. 
- Rev, 112, 114 (1967). 

See, f o r  example, 

141Green, supra,  n e  107, p. 639. 
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thereby amending t h e  1954 A c t  which required only t h a t  a hear ing be 

granted a t  t h e  reques t  "of any person whose i n t e r e s t  may be a f f ec t ed , "  

no hear ing being requi red  i n  t h e  absence of such request .  142 The 1957 

Amendment w a s  i n t e rp re t ed  t o  r e q u i r e  a mandatory hear ing a t  t h e  construc-  

t i o n  p e r m i t  s t a g e ,  t h e  opera t ing  l i c e n s e  s t a g e ,  and on any s i g n i f i c a n t  

amendment t o  t h e  app l i ca t ion  a t  e i t h e r  s tage .  This approach apparent ly  

l ed  t o  a mult i tude of hear ings,  most of which w e r e  uncontested.  143 Profes- 

s o r  Green states: 

I n  view of t h e  p r a c t i c e  of informal d iscuss ion  and col labora-  
t i o n  between t h e  regula tory  s t a f f  and t h e  app l i can t ,  s a f e t y  
i s s u e s  were genera l ly  resolved before  t h e  hear ing so t h a t  t h e  
r o l e  of both p a r t i e s  t y p i c a l l y  w a s  t o  bu i ld  a record support ing 
issuance of t h e  cons t ruc t ion  permit ,  l i c e n s e ,  o r  amendment. 
The e n t i r e  multi-hearing procedure not only inv i t ed  interven-  
t i o n ,  but a l s o  w a s  i n  many r e s p e c t s  an exercise i n  t i m e -  
consuming, expensive f u t i l i t y  which w a s  p a r t i c u l a r l y  i r r i t a t i n g  
t o  s c i e n t i s t s  and engineers ,  who had l i t t l e  pa t ience  f o r  t h e  
lawyer 's  r o l e  and t h e  l e g a l i s t i c  a spec t s  of t hese  proceedings. 144  

It would appear,  t he re fo re ,  t h a t  a d v e r s a r i a l  proceedings such as r e f l e c t e d  

i n  non-essent ia l  pub l i c  hear ings can ge t  i n  t h e  way of adequate as w e l l  as 

e f f i c i e n t  assessments.  By a 1962 Amendment t o  t h e  1954 A c t  t h e  requirement 

f o r  a mandatory hear ing remained but  only a t  t h e  cons t ruc t ion  permit s tage .  

"The AEC is, however, requi red  t o  g ive  t h i r t y  days n o t i c e  of  i t s  i n t e n t  

t o  i s s u e  an ope ra t ing  l i c e n s e  o r  an amendment, and i t  must g ran t  a hear ing  

a t  t h e  reques t  of  any in te rvenor  whose i n t e r e s t  may be a f f ec t ed .  '1145 

Ib id . ,  p.  637. 1431bid., p. 639. 
142 

144 145 
U d . ,  pp. 639-640. T u . ,  p .  640. 



- 87 - 

The effort to restrain non-productive adversarial intervention can 

be appreciated. This attitude hardly resolves the complex of issues in- 

volved, however, Safety or the criterion of "undue hazard'' applied in 

nuclear power licensing is not merely a scientific-technical issue; 

social risks and benefits are involved in such judgments. 

position on such matters, if potentially attainable, would seem desirable, 

A consensus 

but an imposed consensus, whether it pertains to factual interpretations 

and predictions or to social objectives, is not only unfair to the affected 

public but is an inherently dangerous procedure--both technologically and 

politically. 146 

termining the best techniques for the promotion of public enlightenment. 

It also involves the allocation of professional influence over economic and 

political decision-making. Put another way, the greater the universe of 

issues that are categorized as scientific-technical, the greater the 

decision-making power of the scientist and engineer. The consequent jost- 

ling for positions of influence as between professional groups or organized 

societal interests would not seem destined for early demise. 

Further, the problem here is not limited simply to de- 

Efforts persist, however, to moderate the public's feelings of dis- 

satisfaction with decisions based on highly conflicting assessments, 

ticularly where serious threats to health are concerned. During the Calvert 

Cliffs nuclear power hearings, the Washington Post, noting that all such 

hearings have been controversial, suggested that: 

par- 

The least the country can ask, in venturing into a new field 
of this kind which may vitally affect the environment, is that 

See discussion by Green, ibid., p. 652. 146 
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a competent and disinterested public body take a careful look 
at all the available facts before the leap is taken. 
location of such plants ought to be a major issue before a 
Council on Environmental Quality. 147 

The 

The obvious abuses of the adversarial system in practice such as con- 

cealment of relevant information, introduction of frivolous claims, the 

distortion of factual data to suit partisan ends, the exaggeration of 

benefits or of potential dangers, the divisive efforts which prevent con- 

sensus on matters where potential and legitimate consensus would serve the 

public interest, and so forth, should not blind us to the contributions 

such a system can make in support of more adequate technology assessments. 148 

The advantages may be looked at broadly in terms of the pressing need for 

public participation in major technological decisions. For example, Profes- 

sor H. L. Nieberg states in his article on 

147Wash. Post Editorial, May 8, 1969. 

See John Platt, "How Men Can Shape 
the World Future Society, June 1970, p. 9:  

148 

"The Tech-Fix and the City": 

Their Future" in the Bulletin of 

Several features stand out as requirements for satisfactory group 
decision-making in the groups and cities and countries of the world 
ahead. The first is that all social decisions from now on must be 
participatory. 
a share as is practically attainable in the decisions that affect 
its destiny. . e 

Better maps may not only bridge divergent pictures of reality but 
may even do something toward bridging divergent self-interests. 
If one route can be shown to be clearly more promising than another 
in terms of total social costs in reaching a generally agreed-upon 
goal, then that total so'cial advantage can be partly used to give 
compensating personal advantages to groups whose interests are 
damaged by taking that route. 
displaced by a highway, or workers displaced by automation. It 
is only when the total advantage is uncertain that the disputes 
rage on. Much wider use of this principle of preassessment and 
compensation would help many of our needed social changes to go 
faster and with less disruption." 

I 1  

Every individual or sub-group must have as large 

. e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Thus, we compensate landowners 
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The problem is not how to control science and technology. 
problem is to recognize which interest groups are exerting 
preponderant influence and for what purposes--in order that 
we may seek the time-honored correctives of pluralism--namely 
visible public accounting and counter-prevailing power. If 
there is, as Admiral Rickover frequently asserts, an antithesis 
between blind technology and individual liberty, it is an anti- 
thesis between coalitions of narrow group interests able to 
allocate natural resources toward ends not shared by other 
large groups. Our theme, therefore, is the need to assimilate 
the gothic mysteries of science and technology to ordinary 
political analysis, common-sense political judgment, and plain 
English. Obviously, the nation cannot deny itself the aid of 
augmented science and technology in facing the serious problems 
of the day. But neither can it blindly accept all those claims 
made in the name of science and technology as inexorable natural 
forces. 
and automatic, but are rather the result of, and responsive to, 
public policy. 
consequences in this, at least as well as in any, area of policy 
choice; and all areas are complicated, highly specialized, and 
jargonized a 149 

The 

Scientific and technical change are far from unstoppable 

The interested public can gain access and predict 

149H. Le Nieburg, "The Tech-Fix and the City," in the Quality of Urban 
Life, Vol. 111, Urban Affairs Annual Review, (Sage Publications, 1969) 
pp. 211, 240. 

nological projects, see guest editorial of Eugene B. Skolnikoff of MIT, 
"Public Challenge of Government Action," in Science, May 2, 1969. 

March 28, 1969, p. 1436. 

On the growing intensity of the general public interest in major tech- 

See "Arms and the Scientists: A Long Dialogue Continues," Science, 

"The national debate on Sentinel is the first example I know 
of a military system being a matter of public debate not confined 
to a small group of experts or advocates of a special cause.--Professor 
Jack P. Ruina of MIT, a former top Pentagon weapons adviser, at recent 
Senate ABM hearings. 

made this point in a recent CBS public affairs program when he con- 
trasted the ABM debate with conditions prevailing two decades ago 
when the decision to develop the hydrogen bomb was made. 
who opposed development of the H-bomb, commented on the decision and 
its effect on the arms race. 'Well, it's easy,' said Lilienthal, 
to look back and say you were right, but now we're going through 
another cycl 

'Now we're having a public debate about another issue of this kind, 
and it's casting a lot of light on public policy. 
have been discussed that way.' 

Certainly there is a new freedom in discussion of weaponry 
in comparison with the early postwar period, when the military 

"David E. Lilienthal, first chairman of the Atomic Energy Commission, 

Lilienthal, 

9 

0 0 . B s B . . . . . . . . 0 . . 0 . . . . . . . s e . . . . . .  

The H-bomb should 

11 
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It must be kept in mind that we are not necessarily concerned with 

desirable and undesirable social impacts but with which impacts represent 

positive social values which should prevail in specific assessment contexts. 

We desire both a pest-free agriculture and a pollution-free environment. 

How is one to determine what distribution or adjustments are to be made 

between two social values at a given point in time or during a projected 

period of time? Certain segments of the public stand to gain benefits and 

secrecy lid was kept clamped down with wartime tightness. But 
it is unclear to what extent more open discussion has actually 
affected key strategic decisions or the process by which they 
are made." 

The adversarial system would seem to be consistent with the implementation 
of the notion of "social justice" as proposed by Kenneth E. Boulding, 
Social Justice in Social Dynamics," in Social Justice (Richard B. Brandt, 
ed., 1962): 

I propose to approach the problem of social justice as an 
economist and social scientist in a manner somewhat different 
from that which is customary among the philosophers. 
philosopher treats the concept of justice as essentially a 
normative concept. He is concerned with abstract notions of 
what is right, good, and just. He is concerned with what ought 
to be, not necessarily with what is. These normative discussions 
are important and I would not for a moment wish to decry their 
value. There is, however, another point of view from which the 
problem of social justice can be examined- 
the positive or operational point of view in which social justice 
--or at least the image of social justice as it exists in the 
minds of the members of society--is an essential variable in de- 
termining the dynamic processes and the evolution of that so- 
ciety." (p. 7 3 . )  

The perception of divergence between the perceived real value 
and the ideal value of any important psychological variable--that 
is, of any variable which is strongly related to utility or gen- 
eral satisfaction--may be labeled discontent. In this sense, 
discontent can be regarded as the prime mover of man to action 
provided that his image of cause and effect permits him to believe 
himself capable of such action as to reduce the divergence between 
the perceived real and the ideal. We may notice a point here, the 
importance of which will be clearer later. The divergence between 
the real and the ideal may be reduced by acting so as to manipulate 
the real. But it may also be reduced by adjusting the ideal. This 
is the way of renunciation--of wanting what you get, rather than 
getting what you want. It is traditionally associated with Eastern 
philosophies, and if adopted it is a powerful deterrent to rapid 
change." (pa 78.) 

I1 

11 

The 

This might be called 

11 
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other segments of the public stand to be deprived of benefits or to bear 

additional social-economic costs as a result of these decisions. The 

adversarial system offers the indispensable means by which the relevant 

values are clarified and the probable benefits and costs are estimated for 

the enlightenment of the ultimate decision-maker. 

No doubt some observers and participants view the adversarial system 

as a most serious threat to the achievement of adequate assessment out- 

comes. 

refers to the comprehensiveness and openness of assessment information, 

then the adversarial system as a method of inquiry is to be encouraged 

rather than inhibited. Even the most casual inquiry into the various 

existing technology assessment systems which have relevance to particular 

applications will show a tremendous fragmentation of assessment entities 

and their associated processes of assessment. 

mechanisms to serve the purpose of assuring that all such assessment sub- 

systems contribute their inputs to support Total Impact Assessments is 

perhaps the really crucial need at this particular time. Participation 

needs to be encouraged rather than hindered. Broadened participation will 

in turn, no doubt, contribute to additional areas of factual disagreement 

and to different judgments on the social worth of the application under 

consideration. 

proceedings. But why not? Advocates for potentially affected participants 

But if one begins with that criterion of the Adequacy Model which 

Improved coordinating 

This will encourage further resort to adversarial type 

usually introduce a flow of intelligence respecting the relationship of 

the parties they represent to the assessment situation which would not 
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otherwise be available. 150 Not only do we have our 1o.ng historical 

judicial tradition to support this proposition but the more contemporary 

practices of administrative agencies of sending proposed rules t o  poten- 

tially affected parties for comment often taps an extremely useful source 

of data and appraisals. 

Some commentators feel that a well-structured and vigorous adversary 

system is the crucial technique for technology assessment. This notion - 

Consider this statement of Gordon F. White: 150 

The kind of analysis the nation needs would present estimates 
of the consequences of each of the politically practicable lines 
of public action. Thereby, the political process of choice would 
be sharpened rather than curbed, and governmental intervention 
seen in perspective with the alternatives. 

11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
"Agency consolidation, policy formulation, Congressional 

reorganization, and interagency co-ordination may, indeed, help 
reduce friction and reconcile operating methods. But they are 
less basic than an agency or procedure to focus attention upon 
the choices and effect of public action. Even with such a 
mechanism we could expect continued conflict, divergence, and 
pluralism of approach. 
welcome such indecision and friction so far as they reflect 
searching and experimenting with promising lines of action. 
should be dissatisfied only when the choices are not made from 
the full range that could be marshalled with our potentially 
available stock of knowledge and skills. 

A s  Norman Wengert has stated, we should 

We 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Whether or not the federal government recognizes a greatly re- I1 

fined appraisal process as an aid to decision-making, nonfederal 
agencies will be needed for that purpose, to double on a small scale 
for such action in its absence, or to give it competition in its 
functioning." Supra, n. 46, pp. 224-25. 

Consider the following extract from Dennis W. Brezina, The Role of 151 

Crusader-Triggered Controversy in Technology Assessment: 
the Mass Media Response to Silent Spring and Unsafe at Any Speed, Staff 
Discussion Paper 203, (Program of Policy Studies in Science and Technology, 
The George Washington University, April 1968): 

An Analysis of 

The process of technology assessment in the case of pesti- I 1  

cides and auto safety had previously consisted of an unemotional 
and sporadic debate which centered on highly technical issues of 
interest primarily to a small circle of experts, and which, 



- 93 - 

is based on t h e  assumption t h a t  new technologies  have a momentum ex- 

p re s s ly  and e n e r g e t i c a l l y  promoted by t h e  proponents of s p e c i f i c  appl ica-  

t i o n s ,  t h a t  such proposals  i nva r i ab ly  emphasize, even exaggerate,  t h e  

b e n e f i t s  t o  be der ived from such app l i ca t ions  and minimize t h e  s o c i a l  

cos t s .  I f  t h i s  s i t u a t i o n  i s  assumed as t h e  general  context  of technology 

assessment,  then t h e  obvious means f o r  gaining a To ta l  Impact Assessment 

t he re fo re ,  w a s  l a r g e l y  beyond t h e  understanding of t h e  publ ic .  
The appearance of t h e  two crusaders  and t h e i r  upse t t i ng  books 
s igna led  a s h i f t  i n  t h e  tempo and t h e  substance of t h e  previously 
low-keyed and i n t e r m i t t e n t  debate ,  f o r  value judgments were 
i n j e c t e d  and s i m p l i f i c a t i o n s  w e r e  made i n  such a way t h a t  t h e  
i s s u e s  became meaningful t o  t h e  pub l i c .  
phase evoked an emotional response which r a i sed  t h e  deba te  t o  
a con t rove r s i a l  p i t c h .  A t  t h i s  t i m e  t h e  p o l i t i c a l  impl ica t ions  
of t h e  i s s u e s  became apparent t o  t h e  publ ic  and t h e  Congress 
and enough i n t e r e s t  and pressure  w a s  generated t o  a l low Congress 
t o  t ake  a c t i o n .  I n  t h i s  way t h e  books served t o  move-the i s s u e s  
from t h e  t e c h n i c a l  plane t o  t h e  p o l i t i c a l  a rena ,  where t h e  pol icy  
makers could dec ide  on f u t u r e  courses  of a c t i o n  before  t h e  p a r t i a l -  
l y  reso lved  i s s u e s  g rav i t a t ed  back t o  t h e  t echn ica l  publ ic .  This 
movement from exper t  t o  crusading c r i t i c ,  t o  pub l i c ,  t o  po l icy  
maker, and then back t o  exper t ,  i n  general  desc r ibes  t h e  p e s t i -  
c i d e  and au to  s a f e t y  cont rovers ies .  

pub l i c ' s  involvement was t o  a g r e a t  ex ten t  due  t o  t h e  e f f o r t s  of 
Rachael Carson and Ralph Nader. Whether pub l i c  and congressional  
i n t e r e s t  could have developed without  t hese  c rusaders  i s  a matter 
of conjec ture .  
ceed i n  t h i s  fash ion  i n  these  two cases suggests  t h a t  o t h e r  con- 
t r o v e r s i e s  over technologica l  programs might occur i n  t h e  same 
fash ion  i n  t h e  f u t u r e .  For example, crusader- t r iggered contro- 
versies might e n t e r  i n t o  t h e  process  of a s ses s ing  t h e  a n t i -  
b a l l i s t i c  missile o r  the supersonic  t r a n s p o r t ,  which are two 
technologica l  programs as y e t  not explained t o  t h e  publ ic  i n  any 
sys temat ic  way t h a t  po in t s  ou t  bo th  t h e i r  s t r e n g t h s  and weaknesses. 
I n  any event i t  is n o t  clear how pub l i c  and congressional  involve- 
ment i n  t h e  assessment of technology can be assured  unless  some 
controversy develops. I f  controversy is, the re fo re ,  necessary,  
then  S i l e n t  Spr ing  and Unsafe a t  Any Speed are elements of an  
emerging t r a d i t i o n  of s o c i a l  cri t icism evolving i n  response t o  t h e  
sc i en t i f i c - t echno log ica l  r evo lu t ion .  This new form of s o c i a l  
cr i t ic ism has tended t o  i l l u s t r a t e  t h a t  pub l i c  and congressional  
involvement, even though ep isodic ,  can be a v i a b l e  and i n f l u e n t i a l  
p a r t  of t h e  assessment and a p p l i c a t i o n  of technology." ( I t a l i c s  
added ) 

This popular iza t ion  

"In terms of t h e  democratic process ,  one is  persuaded t h a t  t h e  

That t h e  technology assessment process  d id  pro- 
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of the application--a full analysis of the prospective impacts and social 

implications--is to confront the proponents in the assessment forum with 

countervailing facts, interpretations, and evaluations of social conse- 

quences. Professor Green, in the article previously referred to, has pro- 

posed that a "devil's advocate arrangement be introduced into the 

nuclear reactor licensing procedure. In support of this proposal he states: 

What is required is a scheme that would require and facili- 
tate the public articulation, in language which the public 
can understand, of the nature of the risks, the steps taken 
to minimize them, and the degree of risk that remains. 
would permit a meaningful balancing of costs against benefits 
and the focusing of public attention on the policy questions.153 

This 

In his book on Modern Science and Modern Man, Dr. James B. Conant 

gives special attention to adversary-type proceedings: 

There is a fairly common fallacy that if you are dealing 
with scientific and technical matters, judgment of values 
rarely, if ever, enters in. Facts speak for themselves 
in science, we are often told. 
the course of scientific research and development knows 
this. is nonsense. What is true is that the area of debate 
is fairly definitely circumscribed. . .(T)his does not mean 
that what is proposed is not controversial; it means simply 
that the number of people qualified to take part in the 
controversy is highly limited. 154 

Anyone who is familiar with 

(Therefore) it is necessary to explore ways and means of 
balancing the biases of experts whenever their o inions are 
of prime importance in the making of decisions. 185 

Dr. Conant suggested that "if the Department of Defense would gradually 

introduce a quasi-judicial system of 

tion to new projects, the taxpayer's 

review which provided forced opposi- 

money would be more wisely spent. 8,156 

See Green, supra!, n. 107, p. 
152 656 e Ibid., p. 655. 153 

154Conant, Modern Science and Modern Man (Doubleday Anchor Book, 1954, 
originally published in 1952), p. 113. 

1551bid -* ' pp e 114-115 e 15%bid., p. 117. 
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He further suggested a referee or judge to hear arguments and added: 

With opposing briefs, arguments and cross-questioning many 
facets of the problem, many prejudices of the witnesses 
would be brought out into the open. The forced opposition 
is the important point. 157 

1571bid. , pp a 117-118. Apparently , some such procedure was adopted. 
The N.Y. Times Editorial of July 6, 1969, 8E, col. 1, commented, in 
connection with Pentagon programs, that "the influence of the Joint Chiefs 
of Staff. e .has been rising sharply within the Administration" and added: 

"The danger in the current trend. . .is the elimination of 
checks and balances. The decisions Mr. McNamara made were 
partly right and partly wrong. But the adversary process he 
employed, which forced the JGint Chiefs to justify their pro- 
posals to civilian experts, was eminently sound. Nowhere 
else--neither in the Pentagon, nor in the Budget Bureau review, 
nor in the Congressional hearings, nor in National Security 
Council and White House studies--does such a thoroughly compe- 
tent cross-examination occur.11 
See also Harold Demsetz, "The Technostructure, Forty-six Years Later," 

reviewing Galbraith, The New Industrial State, 77 Yale L. J. 802, 811-812, 
for a concise description of the assessment system within the Pentagon 
between weapons systems and between bidders on a particular weapons system. 
Because of the requirement for secrecy, an open forum of any real utility 
would be rather difficult to obtain. 

assessment forum. The B-70 controversy as well as ABM involved searching 
examination of the Pentagon's position--whether one agreed with the ultimate 
outcome of these controversies o r  not. See Michael Harrington, "The Social- 
Industrial Complex," Harper's Magazine, November, 1967, p. 55, for a de- 
scription of the adversary nature of such controversies and of new social 
programs before Congress, which points up the danger in the present relative 
lack of capacity of any group which does not stand to make a profit from a 
favorable outcome to challenge such presentations. 

Congress,of course, does on occasion serve as a more or less open 

Each element in the defense sector--particular industries, branches 
of the service, 'independent' associations for the Army, Air Corps 
(sic), - Navy, and Marines, and even trade unions--has its own special 
interest (profit for the companies, prestige and power for the 
officers, jobs for labor). And each one lobbies for strategies 
which are determined, not by any objective analysis of the needs of 
the nation, but by its own stake in the decision. The debate over 
the B-70 bomber during the Kennedy Administration was a classic case 
in point. A powerful section of the military-industrial complex, led 
by the Air Force and aiming to serve purposes of its own, mounted 
a determined campaign against the Administration in favor of proposals 
which had been rejected by three Secretaries of Defense under Eisen- 
hower and by Secretary McNamara under Kennedy." 

11 
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Dr. James R. Killiam, Jr., Chairman of the MIT Corporation and the 

first White House Science Adviser, proposed in testimony before the Senate 

Subcommittee on Internal Organization and Disarmament in March 1969, that 

the U.S. establish a new policy review group. He proposed a task force 

which could channel public debate on weapons issues by making an "inde- 

pendent, comprehensive study in depth of our weapons technology and of the 

factors which bear upon the decisions the nation must make." His proposal 

would seemingly introduce a new, reputable, moderating participant into 

such controversies which could contain the vehemence and bring a more 

effective adversarial procedure into being. 

Their special value would be that they would be dependent 
conclusions reached by a group of competent citizens who were 
free of organizational loyalties. By virtue of this freedom 
such a commission could also provide some reassurance to the 
growing number of citizens who are concerned about the 
"military-industria1 complex" and its alleged influence. 158 

Something like this pattern is beginning to emerge within 
the social-industrial complex. 'Business,' to quote the Wall 
Street Journal once more, 'is turning into an important force for 
pushing embattled domestic proposals through Congress.' 
executive of the Department of Housing and Urban Development is 
quoted as saying, 'Each agency has gradually developed a list of 
firms interested in its field. . .We know how to turn them 
on. . . ' e . . ( A ) s  the experience of the military-industrial 
complex demonstrates, such procedures lead straight to private 
alliances between self-interested executives and ambitious bureau- 
crats. This trend is already quite developed in the cities in- 
dustry--where, for instance, real-estate men support rent subsi- 
dies as a means of attacking public-housing. . (p. 57.) 

As Lynton Caldwell put it, supra, n. 99, at 128, "American administration 
of science and technology is not irresponsible; nevertheless it may be 
argued that it is not sufficiently responsible." 

11 

An 

158 
Quoted in Technology Review, May 1969, p. 72. 
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Dr. Killiam added that "it is important for the policy-maker and the public 

to have the benefit of listening to contending points of view on complex 

technical and strategic proposals such as Sentinel. 11159 

. The need for, and opportunity to employ, adversarial system exists 

to the extent that scientific method cannot supply the data to satisfy the 

operational criteria of adequacy of assessment. But the need for informa- 

tion and evaluations through methods of inquiry other than scientific 

method does not necessarily mean that adversarial system can be employed or, 

if permitted, to what extent, Multiple assessment entities and their associa- 

ted forums exist which differ in objectives, degree of specific official 

authority, composition of membership, character and scope of subject matter 

treated, capability to assemble and analyze data relevant to its objectives, 

statutory or customary decisional processes, and reputation, including 

respect status, among participants. These factors plus the general dis- 

position of the assessment entity will determine the extent to which the 

adversary system may be applicable. 

port to be non-partisan seekers after the "truth" and stress unbiased, 

inclusive claims. At the other extreme, adversarial proceedings will not 

only be expected by the assessing entity but be required as in courts or in 

regulatory agency and Congressional hearings. 

through time, indicate clearly what types of information and techniques of 

presentation it tends to rely upon. 

Some assessment entities will or pur- 

The assessing entity may, 

160 

1591bid. 

Various types of communications links between information sources and 160 

the Congress are noted in Technical Information for Congress (1969), p.  510. 
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The following tentative hypothesis is offered for the purpose of pro- 

viding a summary statement of the theme developed herein and for the further 

purpose of provoking continued critical appraisals of the role of adver- 

sarial proceedings in the technology assessment process: 

The greater the uncertainty as to relevant data 
and effects of technological applications, 

a The greater the divergence of preferred social values 
among the participants, 

b The greater the perceived stakes in the authoritative 
decision to be based, at least in part, on the assess- 
ment outcome, 

The greater the probable influence of the assessment on 
the ultimate authoritative decision, 

The greater the acceptability to the assessment entity 
of adversarial proceedings, 

# The more likely are the participants to resort to 
adversarial techniques of data development and outcome 
Dersuasion.161 

The contribution of adversarial system to an assessment will, of course, be 

measured by the extent to which it satisfies the criteria of adequacy. 

There is a very obvious and substantial reason why adversarial techniques 

will be imposed upon assessment processes such as the National Transportation 

Safety Board hearings and the Atomic Energy Commission licenslng proceaure. 

procedures necessarily tend to become adversarial because real interests and 

SUC 

values are at stake. While this will depend upon a number of factors, 

While the variables noted may tend to be the more influential re- 161 

garding the likely resort to adversarial techniques, a wide range of factors 
which may exist in numerous combinations would be relevant to the testing of 
the hypothesis. See Program of Policy Studies in Science and Technology, 
Chart: Process of Technology Assessment/Application, December 1969. 
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including the assessment forum and the influence that the assessment out- 

come is likely to have on the authoritative decision, one may appropriately 

ask: why shouldn't participants having a stake in the ultimate allocation 

of benefits and costs employ every legitimate means of protecting and ad- 

vancing their interests? While "impartial assessment sub-systems" can 
162 

usefully provide independent (more or less) standards of judgment by which 

partisan claims can be appraised, it is unlikely that our social values and 

our assessment-decision procedures can or should preclude partisan partici- 

pants. Further, as set forth previously, there would seem to be a potential 

gain from the standpoint of improving the adequacy of the assessment process 

by such partisan participation. 

to the assessment process not only reinforces a fundamental political principle ! 

In other words, an adversarial system tailored 
163 

162 
A recent National Academy of Sciences panel report, "Behavioral 

Science or Electioneering?" reprinted in part in the Saturday Review, 
November 1, 1969, pa 65, states: 

If there is to be any substantial increase in social experi- 
mentation, the public must have a voice in what is permitted. 
This is a matter not simply of public acceptance of scientific 
methods of gaining information, but, more importantly, of public 
participation in decisions that affect the utilization of scien- 
tific knowledge. This is true for such classic social problems 
as poverty and crime; it could be even more important where 
the products of science and technology may stimulate fundamental 
changes in human affairs." 

I t  

163 
The late Judge Learned Hand stated in the Associated Press Case, 

"(N)either exclusively, nor even primarily, are the interests of 
the newspaper industry conclusive; for that industry serves one of 
the most vital of all general interests: 
from as many different sources and with as many facets and colors 
as is possible. That interest is closely akin to, if indeed it is 
not the same as, the interest protected by the First Amendment; it 
presupposes that right conclusions are more likely to be gathered 
out of a multitude Of tongues than through any kind of authori- 
tarian selection. To many this is, and always will be, folly; but 
we have staked upon it our all." 

52 F. Supp. 362, 372 (1943): 

the dissemination of news 
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164 
but also serves as a valuable mode of inquiry. 

Yet it would seem clearly desirable to 

areas of agreement or consensus relevant to 

attempt to identify those 

the assessment, particularly 

This "theme was sounded on April 14 164 by Dr. Kenneth S. Pitzer, then 
President of Stanford University, a former research director for the AEC 
and a recent chairman of the President's Scientific Advisory Committee. 
Urging a testing delay in central Nevada and Alaska until independent scien- 
tists could study the possible effects, Pitzer said: 

'The problem in this case is not that the risk is completely 
ignored; rather, that it has been examined primarily in closed 
circles with the effective judgment rendered by officials com- 
mitted to the test program. 
sidered by an impartial judge and jury. 
a damaging earthquake might be triggered deserves a much more 
substantial public hearing. Then Congressmen, Governors, and 
other responsible public officials, as well as the interested 
public, can form their own judgment, balancing this and any other 
risks against the need for tests or the extra costs of moving to 
a (safer) location. '" 

Gladwyn Hill, "About 355 of 'Those Things' Have Exploded in 

This sort of problem should be con- 
I believe the risk that 

Nevada," N.Y. Times Magazine, July 27, 1969, p. 36. 
Consider also the following extract from a talk by Representative 

Emilio Q. Daddario (D-Conn.) at-Washington University in S t .  Louis on 
February 12, 1969, quoted in Science, March 15, 1969, p. 1183: 

Let's take one example--the 200 BEV accelerator proposed 
for Weston, Illinois. 

You may be, and probably are, much interested in the 'policy' 
machinations which resulted in a decision to go forward with 
this highly publicized, highly expensive bit of 'big science.' 
I am, too. But I must confess I do not know what they were. 

'%hat rationale is behind the priority given to the accelerator? 
(Not that given to the facility itself.) Who was most responsible? 
The National Academy of Sciences? The Congress? The Atomic 
Energy Commission? The National Science Foundation? The Office 
of Science and Technology and the Federal Council? 
dent's Science Advisory Committee? 
old World War I1 MIT-Los Alamos axis whose guiding lights are 
sometimes alleged to have been dominating U.S. science ever since? 
What logic actually governed the selection of the site? And, in 
this case, did an 'in-group' make the recommendation; if s o ,  was 
its real advice followed? 

lated much. Certainly, they are questions of policy. Just as 
certainly, very few know the answers, and I sometimes wonder if 
anyone knows them all. 

"But the point here is to suggest that many of the important 

11 

II 

The Presi- 
Or was it the remnants of the 

"These are questions on which we have all read much and specu- 
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the technical aspects, as early in the assessment process as practicable. 

In other words, it would seem highly desirable that to the extent a 

potential consensus exists, it should be formulated and stipulated in order 

to restrict the areas of uncertainty and difference as much as possible. 

This will prevent those aspects of the assessment which are determinable 

and can be agreed to from being distorted by subsequent conflicting asser- 

tions, interpretations, and partisan claims. Perhaps in some situations 

the most adequate assessments can be made at an early phase of the develop- 

ment of a new technological application before interests in the application 

have become consolidated as by investments or by the assignment of program 

authority. 

this stage about the impact of the operations. This is another variation 

of the eternal dilemma of whether information is to be sought from those 

who are essentially unbiased and therefore probably only superficially in- 

formed or whether advice is to be sought from those who have studied the 

problem in depth and have in the course of this process in some way become 

committed or identified with a particular application or interest. 

But this also means that relatively little will be known at 

165 

There ares however, difficulties with the foregoing hypothesis that 

the potential for consensus is greatest at the earliest phases of a pro- 

posed technological application. Surely, disputes are to be expected on 

every conceivable factual and normative issue in the assessment of existing 

details of federally assisted scientific endeavor in this 
country are decided without being responsible to any policy, 
formal, or informal. e . 1s 

Cf. the statement of Arthur Kantrowitz, supra, n. 126. 165 
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applications where stakes are already consolidated. But even in the 

case of developed technologies where an assessment is simply for a new 

project resembling many existing applications, the early phases of the 

assessment process may present the best opportunities for resolution of 

differences. Put another way, as the assessment process approaches the 

final assessment forum and the ultimate authoritative decision, the more 

likely that partisan claims of participants will be vigorously pressed. 

But again, reservations arise. The procedural closeness to the ultimate 

arena may not identify the most crucial forum, i.e., that assessment 

forum which will have the greatest influence on the ultimate allocation 

of costs and benefits. For example, the hearing on the initial construc- 

tion permit for a nuclear reactor may be a far more critical assessment 

point than a subsequent hearing, by request, just prior to the granting of 

the final permit. Hence, one can expect, within procedural limitations, 

that the adversarial system will be employed with maximum vigor and ex- 

pertise in what is perceived to be the critical assessment forum. 166 

166Limitations on adversarial techniques however may severely 
cripple the public's right to participate in decisions which vitally con- 
cern it. See for example "Maryland A-Plant: Boon or a Menace?" Wash. Post, 
Aug. 26, 1970, p. 1, col. I, wherein it is stated: 

"Dr. Edward P. Radford, professor of environmental medicine 
at Johns Hopkins University, is among the scores of people who 
have criticized the events in the decision-making process. 

"He notes that in May of 1969, the AEC began hearings on 
Baltimore Gas and Electric's application for a construction 
permit. 

ing the plant, the AEC pointed out that the law governing such pro- 
ceedings prohibited presentation of testimony regarding the choice 
of plant location, thermal effects on marine life in the Bay, 
power line location and the relationship between the size of the 
plant and the actual power needs of the area to be served. 

actual plant construction." 

"Although opponents regarded this as the key hearing in block- 

Testimony was therefore limited strictly to matters regarding I t  
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To the extent the above situation does or will pertain, it raises 

a most difficult and critical question concerning the role and the efficacy 

of existing or proposed "neutral" or "unbiased" or "non-partisan" assess- 

ment entities. If, as the tentatively advanced hypothesis suggests, the 

most vigorous partisan demands will be made (or attempt to be made) in 

the most critical or influential assessment forums, what is the implica- 

tion of this assumption for the role of a supposedly impartial assessment 

entity? Of course, the answer might differ somewhat with the structure of 

the assessment system for different technological applications, with the 

stage of the assessment process as the assessment moves from proposal to 

recommendation to ultimate authorization, or even with particular opera- 

tions of the Adequacy Performance Model. But the crux of the matter is 

that partisan claims will be focused on the more influential assessment 

forums; 167 and the more influential the assessment outcomes of a given 

assessment entity on the final authoritative decision, the greater the 

Consider Lynton Caldwell's statement, supra, n. 99, pp. 128-29: 167 

The locus of responsibility for this kind of policy guidance 11 

is obviously. . .a function of the Congress, the President, and 
the Supreme Court. But the knowledge required for policy deci- 
sions in the new age of science cannot possibly be developed 
at this level. .(P)ublic policy making must be sought at those 
levels in the structure of decision where the knowledge is. e 

(T)he technological bias of  our social attitudes and administra- 
tive programs make it easy for technical judgments to become 
social decisions without adequate appraisal of the implied con- 
sequences. '' 

See also M. Harrington, supra, n. 157. 
This is partly compensated for by deliberately structuring institu- 

tions around these people to protect them from their own lack of knowledge 
--although these institutions are by no means sufficiently knowledgable. 

But even with a President and a Vice-president who are firmly 
on record as advocates, the program is not automatically guaran- 
teed clear sailing in the executive branch. The Executive Office 
of the President is not an open door to budget suppliants in NASA and 

I I  
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effort that will be brought to bear to impose partisan demands on the 

assessment process (forum proceedings) of such entity.168 In the Congres- 

sional hearing (assessment forum) certain possibilities seem apparent, 

If a given Congressional committee or sub-committee should tend to rely 

primarily upon the analysis and recommendations of a particular "impartial" 

assessment entity, then interested participants would surely make every 

effort to be heard and to influence the assessment outcomes of such 

entity. At the other extreme, the "impartial" assessment entity might be 

viewed by the committee or sub-cormittee as "just another witness," in 

which case the entity would enter the Congressional assessment forum as a 

partisan participant, although with a different perspective from the usual 

interest-oriented witnesses. In the latter situation the adversarial pro- 

ceeding would focus at the Congressional hearing level rather than in the 

forum of the "impartial" assessment entity. 

what level and to what extent the adversarial system enters the assessment 

But it is simply a matter of at 
~ 

Defense or other agencies who have space plans to push. 
Of course their requests are heard. But these requests are 
screened for the President by a variety of institutional safe- 
guards whose very purpose is to protect a President from his 
own enthusiasms and from the persuasiveness of a particular 
subordinate official. The Bureau of the Budget is a profes- 
sional "no" agency; otherwise the limit to federal expenditures 
would be almost impossible to fix short of disaster. 

.The consequence is that it is most difficult to estab- 
lish new forward commitments in the executive branch. The 
desire is there, perhaps, but the realities of total national 
needs are a strong constraint." Rep. Daddario, supra, n. 133, p. 16. 

Of course, Congress cannot rely on such a "no" agency since it doesn't 
have one--except itself. 

e 
11 

168 
The pressures that can be brought to bear upon the ultimate assess- 

ment/decision entity is well illustrated in the fluoridation controversy. 
See Wollan, "Controlling the Potential Hazards of Government-Sponsored 
Technology," 36 Geo. Wash. L.R. 1105, 1125, 1130 (1968) (Reprint No. 2 ,  
Program of Policy Studies in Science and Technology, July 1968.) 
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process. Partisan claims will be made or, at least, heavy pressure 

will be brought to bear to have them heard. Hence, the "impartial" 

assessment entity in all probability cannot escape the adversarial pro- 

cedure I) 

adversarial procedures or it will have to enter the Congressional assess- 

ment forum as one of multiple participants in an adversarial assessment 

context. It may, nevertheless, be plausibly maintained that while the 

conventional partisan inputs to the Congressional assessment forum are 

indispensable, there is clearly further need for one or more "disinter- 

ested, public-interest-oriented" assessment entities which can provide 

the Congress with a full spectrum of prospective impacts of proposed 

technological applications. Yet it would seem most unlikely that in our 

political system such an "unbiased" assessment entity could operate as a 

Either its own assessment process will have to provide for 

16'Without positing a particular model of an assessment arrangement 
it is not feasible to identify the specific difficulties or issues which 
would arise with respect to concept, prescribed functions, organization and 
operations. Assuming the possibility of the establishment of a more highly 
institutionalized and centralized assessment function than now exists, 
surely past experience with official entities such as courts and the regula- 
tory agencies would be suggestive in identifying the types of issues which 
might arise. In this connection such articles as that of A. Everette 
MacIntyre, "The Status of Regulatory Independence," 29 Fed. Bar Jou. 1 
(1969), would be useful. And on the further assumption that the new asses- 
sors would have objectives similar to those of Federal Trail Examiners 
in the technologically oriented regulatory agencies and would be confronted 
with conceptual and operational questions with which such examiners have had 
to contend, careful attention to John W. Macy's article, "The APA and the 
Hearing Examiner: 
- Jou. 351 (1967) would seem warranted. 

And in terms of process and the relationship of scientific or technical 
"facts" to decisional criteria, the article of Harold L. Korn, "Law, Fact, 
and Science in the Courts," 66 Col. L.R. 1080 (1966) is highly relevant. 
This article treats in major subheadings: I. Transmitting Technical Informa- 
tion; 
and 111. 

Products of a Viable Political Society," 27 Fed. Bar 

11. Applying the Scientific Knowledge to Decision of the Legal Issue; 
Scientific Knowledge as Law or Fact. 
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170 
decisive assessment instrumentality in isolation from partisan claims. 

In any event, the shifting interaction in the asgessment process between 

the inputs of adversarial system on the one hand and the inputs of a sup- 

posedly disinterested public interest-oriented assessment entity on the 

171 other, is deserving of continuing careful examination. 

""Hugh Folk, in a paper entitled The Role of Technology Assessment 
in Public Policy, pp. 4-5, 9, 10, delivered at the U S  Meeting on December 
29, 1969, addresses this point in the following fashion: 

"NO matter how objective an assessment might be, it will become 
embroiled in political controversy if the matter is important. 
. . . . . . . . . . . . . . . . . . . . * . . m . .  e . . . * * .  

It would seem to me wise to accept as a political fact that 
any assessment of an interesting problem is likely to be embroiled 
in controversy. Those who wish to engage in such exciting activi- 
ties should look to their flanks. When they prepare assessments 
they should employ 'no men,' devil's advocates, and experts on 
'the intentions of the enemy.' 

political controversy, then a responsible technological opposition 
must constitute itself. These counter assessors must separate 
themselves from the closed, coopted, scientific and technological 
elite that pretends to be above or beyond politics and ally with 
those political interests and politicians whose objectives are 
consonant with survival, prosperity, and liberty as the counter- 
assessors perceive these goals. They must train themselves in 
the skills, the arts, and even the wiles of the assessment process." 

11 

. . .if technology policy is to be forged in the fire of I t  

See discussion of the ''notion of 'Independence' of the Assessment 
171 

Function" in the Statement of Professor Louis H. Mayo, "Some Legal, Juris- 
dictional, and Operational Implications of a Congressional Technology 
Assessment Component" before the Subcommittee on Science, Research and 
Development of the House Committee on Science and Astronautics, December 2 ,  
1969. 
and Technology, December 1969.) 

interest" rather than a special partisan segment of the public, has been 
something less than an overwhelming success. 

An editorial concerning the resort of citizens to the courts rather 
than to the regulatory agencies, "Back to Caveat Emptor," N.Y. Times, 
August 2 4 ,  1969, E12, Col. 2, states in part--after referring to a study 
of the Food and Drug Administration which cautioned that exaggerated faith 
in the FDA "should be dispelled to the greatest extent possible,"-- 

" S o  it should, and the candor of the study is admirable. But 
where does it leave the consumer? If he believes the findings-- 
and there is no slightest reason for him to doubt them--he may well 

(Staff Discussion Paper 207, Program of Policy Studies in Science 

Experience with agencies established to protect or promote the "public 
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Perhaps those who find the adversarial system in conflict with the 

notion of "demonstrated truths," with a sensitivity toward precision, and 

with a dispassionate approach to assessment, look forward to a beautiful 

future wherein sophisticated techniques of automatic data processing, 

mathematical modeling, systems analysis, and computer simulation will 

eliminate the need for adversarial system and obliterate the advocates, 

particularly the lawyers. But perhaps one shouldn't bet on it. 

As the Participant-Computer merges into an operational entity, we 

shall probably see a somewhat modified form of the adversary system composed 

feel that the nation is fast returning to the rule of caveat emptor 
that existed before the coming of the regulatory agencies. 
reads Louis M. Kohlmeier's newly published book, 'The Regulators,' 
he will be sure of it. For the author documents the already 
familiar thesis that these agencies, set up to protect the public 
against special interests, tend to forget the public and come to 
identify themselves with the interests they are supposed to be 
watching. 

that their best resource against damage and deception is the 
law. I' 

Morton Mintz, in "A Speech Portends Change of Climate," Wash. Post, 

If he 

It is understandable, then, that many citizens are concluding I 1  

February 7, 1969, A22, col. 5, writes that: 
"The other day, in a talk warning about the location of large 
nuclear power plants licensed by the Atomic Energy Commission, 
Senator Edmund Muskie (D-Maine) recognized that 'Government 
itself develops vested interests which become more concerned 
with self-perpetuation than with social values. 
omic interests and Government agency interests become so inter- 
twined that the public cannot distinguish between the two.'" 

Further, in News and Comment, Science, 29 August, 1969, p. 881, Morton 
Mintz states : 

Sometimes econ- 

"It will be recalled that the con@sioner, Dr. Herber B. Ley, 
Jr., said the conflict over the combination anti-biotics was 
'between commercial and therapeutic goals.' If he is correct, 
the Panalba case reaches a great question of our time: In a 
struggle between public interest and special interest in which 
the stakes are needless exploitation, injury, and even death to 
helpless patients, can American institutions function reliably 
to protect the public?" 



- 108 - 

172 
of computer-advocates. The model or models employed will differ; the 

values introduced into the computer as social benefits and costs will 

differ; thus the outcomes will certainly differ as will the combinations 

of consequences flowing from such outcomes. While automatic data processing 

and simulation may lead to the establishment of a greater degree of cer- 

tainty about some factual situations and relationships, the capability of 

the computer to vastly broaden the number of alternatives that can be con- 

sidered with respect to both the effects phase and the normative phase of 

technology assessment may generate an increasingly greater number of dis- 

crepancies, areas of uncertainty, and potential points for disagreement. 

Advocacy may not yet have reached its hey-day. 

Hence, with reference back to de Jouvenel, it seems highly probable 

that adversarial system has a most promising future in technology assess- 

172 
That new modes of decision-making, designed to reduce uncertainty 

and clarify options, will be employed is clearly indicated by Daniel Bell, 
in "The Balance of Knowledge and Power," Technology Review, June 1969, 
pp. 39-40: 

In the post-industrial society, there will be new modes of I1 

decision-making based on ' intellectual technology. ' If 
technology is defined not just as machines but as a rational- 
istic attempt at problem solving, using machines, then the new 
intellectual technology--systems analysis, simulation, decision 
theory, linear programming, stochastic models--based on the com- 
puter will become increasingly important in the analysis of 
problems and the laying down of alternative solutions." 

For a less optimistic view, see Ida R. Hoos, "Automation, Systems 
Engineering, and Public Administration: Observations and Reflections on 
the California Experience," 26 Pub. Adm. Rev. 311 (1966). 
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ment and other phases of the public decision-making process, whether 

the advocacy is performed by the "ascendant technologist'' or the 

"obsolescent lawyer. 11 173 

173See Jones, Advocacy in Technology Assessment, Staff Discussion 
Paper 209, Program of Policy Studies in Science and Technology, 
November 1970. 



- 110 - 



- 111 - 
STANDARD TITLE PAGE I 'e Report No- -- 
FOR TECHNICALREPORTS I 
4. Title and Subtitle 

tiWS-M 5 

Scientific Method, Adversarial System, and 
Technology Assessment 

I April 1970 
6. Performing Organization Code I 

7. Author(s) 8. Performing Organization Rept. 

10. Project/Task/Work Unit No. 

Louis H. MAY0 No. 

9. Performing Organization Name and Address 

Program of Policy Studies in Science & Technology 
The George Washington University 
Washington, D. C. 20006 

1 1 .  Contract/Grant No. 

NASA NGL 09-010-030 

12. Sponsoring Agency Name and Address 

National Aeronautics & Space Administration 
400 Maryland Avenue, S.W. 
Washington, D. C. 

13. Type of Report & Period 
Covered 

I 

15. Supplementary Notes 

Abstracts The purpose of this paper is to examine scientific method and adversarial 
system as techniques of inquiry in the process of technology assessment. 
method is an obvious mode of inquiry with respect to the factzal and predictive elements 
of technology assessment and may have some degree of usefulness even in determining 
existing and emerging patterns of social interests. But what utility, if any, does 
scientific method have in the selection and ordering of social values o r  goals? On the 
other hand, adversarial system, or advocacy in the broad sense, will be utilized in the 
assessment forum for the purpose of gaining recognition for certain types of effects of 
given technological applications and persuading the assessment entity to apply evaluatil 
criteria to such effects (in terms of magnitude and social desirability) which will re- 
flect the advocate-participant's preferences. In general, this paper advances the thesj 
that situations of uncertainty as to facts and differences in social value preferences 
among participants affected by prospective assessment outcomes will inevitably lead to 
and involve the adversarial system as a technique of inquiry in the process of technolog 
17. Key Words and Document Analysis. 17a. Descriptors asses smeI 

Scientific 

17b. Identif iers/Open-Ended Terms 

17c. COSATI Field/Group 

119. Security Class  (This 121. No. of Pages 

FORM CFSTI-35 (4-70) 

114 

$3.00 
22. Price 

USCOMM-DC 6 5 0 0 P P 7 0  
- 


